RCA TUBE 
HANDBOOK 
HB-3 


CATHODE-RAY TUBE, 
STORAGE TUBE, & 
MONOSCOPE 
SECTION 



This Section contains data for black-and- 
white and color TV picture tubes, oscillo¬ 
graph tubes, special-purpose kinescopes, 
storage tubes, and monoscopes. 


For further Technical Information , write to 
Commercial Engineering, Tube Division , 

Radio Corporation of America , Harrison , TV. J. 
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SEPARATOR 


Cathode-Ray Tubes, Storage 
Tubes, & Monoscopes 


CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART 

When choosing tube types, the equipment designer should 
refer to the RCA PREFERRED TYPES LIST and its companion 
list - TYPES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN - 
_ both of which appear in the General Section. _ 


PICTURE TUBES 



BLACK-AND-WHITE TELEVISION TYPES 


Round Metal-She 11 

Magnetic Focus 

16AP4-A 

16GP4-B 

19AP4-B 

Rectangular Metal-Shell 

Magnetic Focus 


Electrostatic Focus 

17CP4 


17GP4 

21AP4 


17TP4 

27MP4* 


21MP4 

Round Glass 

Magnetic Focus 


Electrostatic Focus 

10BP4-A 16DP4-A 


7JP4 

10FP4-A* 16LP4-A 
12KP4-A* 16WP4-A 
12LP4-A 

Rectangular Glass 



70° Deflection Angle (Diagonal) 


Magnetic Focus 


Electrostatic Focus 

14EP4/14CP4/14BP4 


14HP4 

16RP4/16KP4 


14QP4-A 

16RP4-A/16KP4-A* 


17HP4/17RP4 

16TP4 


17HP4-B/17RP4-C* 

17BP4-A 


17LP4/17VP4 

17BP4-B* 


17LP4-A/17VP4-B* 

17QP4 


20HP4-A/20MP4 

17QP4-A* 


20HP4-D* 

20DP4-A/20CP4-A 


21FP4-A 

20D P4-C/20C P4-D* 


21FP4-C* 

. 21EP4-A 


21YP4 

21EP4-B* 


21YP4-A* 

21ZP4-A 

21ZP4-B* 



72° Deflection Angle (Diagonal) 


Magnetic Focus 


Electrostatic Focus 

21AWP4* 


21AVP4/21AUP4 

21AVP4-B/21AUP4-B/ 

21AVP4-A/21AUP4-A* 

* Type having aluminized screen. 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART 




PICTURE TUBES (Cont’d) 


[black-and-white television types 

Rectangular Glass 

90° Deflection Angle (Diagonal) 

Magnetic Focus 
21ACP4-A/21BSP4/21AMP4-A* 
24ADP4/24VP4-A/ 

24CP4-A/24TP4* 


Electrostatic Focus 
8DP4 
14ATP4* 

14RP4 

14RP4-A* 

14WP4/14ZP4* 

17AVP4/17ATP4 

17 AV P4-A /17 AT P4-A * 

17BJP4* 

21ALP4 

21ALP4-B/21ALP4-A* 

21ATP4-A/21ATP4* 

21BTP4* 

21CBP4-A* 

21DLP4* 

24AEP4* 

24DP4-A/24YP4* 


Deflection Angle (Diagonal) 

Electrostatic Focus 

17BWP4* 

17BZP4* 

17CDP4* 

21CEP4* 


21DAP4* 

21DFP4* 

24AHP4* 


COLOR-TELEVISION TYPES 
Round Metal-Shell 

21AXP22* 

21AXP22-A* 

Round Glass 

15GP22* 

21CYP22* 


* Type having aluminized screen. 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART 


SPECIAL-PURPOSE KINESCOPES 


Approx. 

Bulb 

D ia. 
Inches 

Focus¬ 

ing 

Method 

Deflec¬ 

tion 

Method 

Minimum 

Screen Size 
Inches 

Maximum 
U1 tor 
Vol ts* 

TUBE 

TYPE 

Monitor Types 





7 

M 

M 

6 Diameter 

10000 

7Q P4 

7 

E 

M 

6 Diameter* 

12000 

7TP4 

10 

E 

M 

9-1/8 Diameter* 

20000 

10SP4 

Projection Types 





5 

E 

M 

4-1/4 Diameter^* 

40000t 

5AZP4 

5 

E 

M 

4-1/4 Diameter** 

27000, 

5TP4 

7 

E 

M 

5 x 3-3/44* 

80000T 

7NP4 

7 

E 

M 

5 x 3-3/4** 

80000' 

7WP4 

View-Finder Types 





5 

E 

! M I 

1 4-1/4 Diameter* 

10000 

5AYP4 

5 

M 

| M 1 

4-1/4 Diameter 

1 8000 1 

1 5FP4-A 


Transcriber Type 

5 | E | 


I 4-1/4 Diameter* | 27000 | 5WP11 


STORAGE TUBES 


Name 


Description 


TUBE 

TYPE 


Radechon 

Computer 

Di spl ay 
Display 
Graphechon 


| Single-Beam, Barrier-Grid Type 

I Single-Beam, Primary-Current-Modu- 
I 1 at ion Type 

I Direct-View, 5-Inch, 2-Gun Type with 
I Electrostatically Def 1 ected Wr i t i ng Beam 
| Direct-View, 5-Inch, 2-Gun Type with 
I Magnetically Deflected Writing Beam 

I Signal-Converter Type with Reading 
I Gun and Writing Gun 


6499 

6571 

6866 

7183 

6896/ 

1855 


th suitable reflec- 
pict ure. 


ble reflec- 


Design-center values except as noted. 

Type having aluminized screen. 

Quality-circle diameter of faceplate. When used 
tive optical system, the 5AZP4 provides an 8' x 
Absolute value. 

Quality-circle diameter of faceplate. When used with suita 
tive optical system, the 5TP4 provides a 24" x 18" picture. 

Quality rectangle of faceplate. When used with suitable reflectivt 
optical system, the 7NP4 provides a 20' x 15’ picture at a projection- 
throw distance of 60’. 

Like footnote ^ except projection-throw distance 
= Electrostatic. 

= Magnetic. 


80’. 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART 


FLYING 

-SPOT 

CATHODE-RAY TUBES 


Approx. 

Bulb 

D ia. 
Inches 

Focus¬ 

ing 

Method 

Deflec¬ 

tion 

Method 

Phosphor 0 

Maximum 

Ultor 

Volts® 

TUBE 

TYPE 

( 

Black-and 

5 

5 

-White Television Types 

E 1 M 1 P15 j 

E 1 M | P16 1 

27000 

27000 

5WP15 

5ZP16 

Color-Television Type 

5 | E | M 

P24 

1 27000 

| 5AUP24 

MONOSCOPES | 

Approx. 

Bulb 

Dia. 

Inches 

Focus¬ 

ing 

Method 

Deflec¬ 

tion 

Method 

Feature 

Maximum 

Ultor 

Volts® 

TUBE 

TYPE 

5 

E 

M 

Resolution Chart | 1500 

2F21 


D See sheet FEATURES OF FLUORESCENT SCREENS. 
® Design-center values. 

E = Electrostatic. 

M = Magnetic. 
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CATHODE-RAY TUBE, 
STORAGE TUBE, & MONOSCOPE 
CLASSIFICATION CHART 


OSCILLOGRAPH 

TUBES 





Phos¬ 

phor 0 

Approx. 

Bulb 

D ia. 
Inches 

Max. 

Ultor 

Volts® 

TUBE 

TYPE 


Phos¬ 

phor 0 

Approx. 

Bulb 

Dia. 

Inches 

Max. 

Ultor 

Volts® 

TUBE 

TYPE 


Electrostatic-Deflection l 

Focus Types 


PI 

1 

1500 

1EP1 


P7 

5 

2500 

5UP7 

PI 

2 

600 

902-A 


Pll 

1 

1500 

1EP11 

PI 

2 

1000 

2AP1-A 


Pll 

2 

2500 

2BP11 

PI 

2 

2500 

2BP1 


Pll 

3 

2500 

3KP11 

PI 

3 

1500 

3 A PI-A 


Pll 

3 

2500 

3WP11 

PI 

3 

2000 

3BP1-A 


Pll 

5 

2500 

5UP11 

PI 

3 

2500 

3KP1 






PI 

3 

2500 

3RP1 


Post-Deflection 

Accelerator Types 

PI 

3 

2500 

3RP1-A A 


PI 

3 

4000* 

3JP1 

PI 

3 

2500 

3WP1 


PI 

5 

6000* 

5ABP1 

PI 

5 

2000 

5BP1-A 


PI 

5 

6000* 

5ADP1 

PI 

5 

2500 

5UP1 


PI 

5 

4000* 

5CP1-A 

PI 

7 

4000 

7VP1 


P4 

5 

6000* 

5ABP4 

P2 

1 

1500 

1EP2 


P7 

3 

4000* 

3JP7 

P2 

3 

2500 

3WP2 


PI 

5 

6000* 

5ABP7 

P4 

3 

2500 

3KP4 


PI 

5 

4000* 

5CP7-A 

P4 

3 

2500 

3RP4 


Pll 

5 

6000* 

5ABP11 

P5 

3 

1500 

908-A 


Pll 

5 

4000* 

5CP11-A 

P7 

3 

2500 

3KP7 


P12 

5 

4000* 

5CP12 



Magnetic-Deflection 

Types 




Magnetic-Focus Types 

Electrostatic-Focus 

Types 

P7 

5 

8000 

5FP7-A 


PI 

7 

8000 

7CP1 

P7 

7 

8000 

7BP7-A 


P7 

5 

10000 

5AHP7 

P7 

7 

8000 

7MP7 


P7 

5 

10000 

5AHP7-A* 

P7 

10 

10000 

10KP7 






P7 

12 

10000 

12DP7-A 






P7 

16 

14000 

16ADP7 






P14 

5 

8000 

5FP14 






P14 

5 

8000 

5FP14-A" 






P14 

7 

8000 

7MP14 






P15 

5 

8000 

5FP15-A 







Design-center values. 

D See sheet FEATURES OF FLUORESCENT SCREENS. 

A Similar to Type 3RP1 except for flat faceplate. 

* Maximum post-ultor volts. 

* Similar to Type 5FP14 except for high-resolution capability. 
Similar to Type 5AHP7 except for aluminized screen. 
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Picture-Tube Replacement Guide 


Bold-Face Type Indicates an Aluminized Tube 


Type to be 

Replace by 

Replaced 

RCA Type* 

5TP4 

5TP4 

7JP4 

7JP4 

8DP4 

8DP4 

10BP4 

10BP4A 

10BP4A 

10BP4C 

I0BP4D 

10CP4 

•I0FP4A 

10EP4 

•10BP4A 

I0FP4 

I0FP4A 

I0FP4A 

12JP4 

•I2KP4A 

12KP4 

I2KP4/ 

I2ZP4 

I2KP4A 

I2KP4A 


12LP4 

12LP4A 

I2LP4C 

12LP4A 

I2LP4C 

12QP4 

12QP4A 

•I2KP4A 

12TP4 

•12LP4A 

I2ZP4 

I2ZP4A 

•I2KP4A 

I4ATP4 

I4ATP4 

14BAP4 

14BAP4 

14BP4 

14BP4A 

14CP4 

I4CP4A 

14EP4 

14DP4 

•14EP4 

14EP4 

14EP4/ 

14CP4 

14EP4/ 

14EP4 

14CP4/ 

14BP4 


14HP4 

14HP4 

14NP4 

I4NP4A 

•I4WP4 


Type to be 
Replaced 

Replace by 
RCA Type* 

14QP4 

14QP4A 

I4QP4A 

14RP4 

14RP4A 

I4SP4 

•I4WP4 

14UP4 

•14EP4 

I4WP4 

14WP4/ 

I4ZP4 

I4ZP4 

I4ZP4/ 

I4WP4 

I4WP4 

16AP4 

16AP4A 

16AP4A 

16CP4 

•16LP4A 

16DP4 

16DP4A 

16DP4A 

16GP4 

16GP4A 

16GP4B 

16GP4C 

16GP4B 

16KP4 

I6KP4A 

I6RP4A 

16LP4 

16LP4A 

16LP4A 

16QP4 

•I6RP4A 

16RP4 

16RP4/ 

16KP4 

I6RP4A 

I6RP4A/ 

I6KP4A 

I6RP4A 

16SP4 

16SP4A 

•16WP4A 

16TP4 

16TP4 

16UP4 

•I6RP4A 

16VP4 

16WP4 

16WP4/ 

16YP4 

•16WP4A 

16WP4A 

16WP4A 


The RCA type shown is a direct replacement unless otherwise indicated. 
• Minor electrical and/or mechanical set modification may be required. 
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Picture-Tube Replacement Guide 


Bold-Face Type Indicates an Aluminized Tube 


Type to be 
Replaced 

Replace by 

RCA Type A 

Type to be 
Replaced 

Replace by 

RCA Type* 


I6WP4B 

16WP4A 

I7CSP4 

I7CSP4 

16XP4 

•I6RP4A 

I7CWP4 

I7DSP4 


16YP4 

•16WP4A 

I7CYP4 

I7CYP4 


16ZP4 

•16LP4A 

I7DAP4 

I7DAP4 


17AP4 

•I7BP4B 

I7DKP4 

I7DKP4 


17ATP4 


I7DLP4 

I7DSP4 


17ATP4/ 

17AVP4 

I7ATP4A 


17DQP4 

I7DQP4 



I7DSP4 

I7DSP4 


I7ATP4A/ 

I7AVP4A 

17AVP4 

17AVP4/ 

17ATP4 


I7DTP4 

I7DKP4 


•I7BJP4 

I7DWP4 

I7DWP4 



I7DXP4 

I7DZP4 

I7DXP4 

w 

I7AVP4A 


17GP4 

17GP4 


I7AVP4A/ 

I7ATP4A 


17HP4 

17HP4/ 



I7BJP4 

I7BJP4 

17RP4 



17BP4 

•I7BP4B 

17HP4A 

I7HP4B 

I7HP4B/ 

I7RP4C 

I7HP4B 


17BP4A 

I7BP4B 

17BP4C 

I7BP4B 




17JP4 

I7BP4B 


I7BRP4 

•I7BZP4 


17LP4 

17LP4/ 



I7BUP4 

•I7BJP4 



I7BVP4 

• I7CSP4 

17VP4 

I7LP4A 


I7BWP4 

I7CSP4 

I7LP4A 

I7LP4A/ 

I7VP4B 


I7BZP4 

I7BZP4/ 

I7CAP4/ 

I7CKP4 





17QP4 

I7QP4A 

I7QP4A 


I7BZP4/ 

I7CAP4/ 

I7BZP4 

17RP4 

I7RP4C 

I7HP4B 

*% ..y 

I7CKP4/ 

I7BRP4 

I7CAP4 


17TP4 

17TP4 



17UP4 

I7QP4A 


17CBP4 

•I7BJP4 

17VP4 

17VP4/ 

17LP4 



I7CDP4 

I7CDP4 

I7LP4A 

^ * 

I7CFP4 

I7CFP4 

I7VP4B 



I7CKP4 

I7BZP4 

17YP4 

I7QP4A 


I7CLP4 

•I7BJP4 

I9AFP4 

I9AFP4 


17CP4 

17CP4 

I9AJP4 

I9AJP4 


17CP4A 

I9ANP4 

I9ANP4 

f' x ’- 




A The RCA type 
• Minor electri 

shown is a direct replacement unless otherwise indicated, 
cal and/or mechanical set modification may be required. 

^ 
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Picture-Tube Replacement Guide 


Bold-Face Type Indicates an Aluminized Tube 


Type to be 
Replaced 

Replace by 

RCA Type A 

Type to be 
Replaced 

Replace by 
RCA Type A 

19AP4 

19AP4A 

19AP4B 

I9AP4C 

19AP4D 

19AP4B 

2IACP4A/ 

21AMP4A 

2IACP4A/ 

2IBSP4 

21ACP4A/ 

2IAMP4A 

I9AVP4 

I9AVP4 

2IBSP4/ 

2IAMP4A 


I9AXP4 

I9AYP4 

I9AYP4 


21AFP4 

•2IYP4A 


•21ALP4 

2IALP4A 

21ALP4B 


I9BDP4 

I9BDP4 


I9BFP4 

I9BFP4 

•2ICBP4A 

I9BTP4 

I9BTP4 

2IALP4B/ 


I9XP4 

I9XP4 

2IALP4A 


I9YP4 

I9YP4 

21AMP4 

2IAMP4A 

2IAMP4A 

20CP4 

20CP4A 

20CP4B 



•20DP4C 

21ANP4 

2IANP4A 

•2ICBP4A 

20CP4C 

21AP4 

21AP4 

20CP4D 

20DP4 


21AQP4 

2IAQP4A 

•21AMP4A 

20DP4A 

20DP4A/ 

20CP4A 



20DP4C 

21ASP4 

•2IXP4A 

2IATP4 

2IATP4A 

2IATP4A/ 


20DP4B 

•20DP4C 

•2ICBP4A 

20DP4C 

20DP4C/ 

20DP4C 

2IATP4 

21ATP4B 


20CP4D 


21AUP4 


20HP4 

•20HP4D 

2IAUP4A 


20HP4A 

20HP4A/ 

20LP4 

20HP4A/ 

20MP4 

20HP4D 

2IAUP4B 

2IAUP4B/ 

2IAUP4A 

21AVP4 

21AVP4/ 

21AUP4 

21AVP4A 

2IAVP4B 

2IAVP4B 

20HP4B 

20HP4C 

•20HP4D 

20HP4D 

20LP4 

20MP4 

20HP4D 

2IAVP4B/ 

2IAVP4A 

2IAVP4B/ 


21ACP4 

21ACP4/ 

21AMP4 

2IAMP4A 

2IAUP4B/ 

2IAVP4A/ 

2IAUP4A 


2IACP4A 


2IAWP4 

2IAWP4 


A The RCA type shown is a direct replacement unless otherwise, indicated. 
• Minor electrical and/or mechanical set modification may be required. 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


REPLACEMENT 
GUIDE 2 
1-62 






Picture-Tube Replacement Guide 


Bold- 

-Face Type Indicates an Aluminized 

Tube 

Type to be 
Replaced 

Replace by 

RCA Type A 

Type to be 
Replaced 

Replace by 

RCA Type A 

21AYP4 

21XP4A 

2IESP4 

2IFAP4 

2IBAP4 

2ICBP4A 

21FAP4 

2IBNP4 

2IFDP4 

2IFDP4 

21BSP4 

2IAMP4A 

2IFLP4 

2ICBP4A 

2IBTP4 

•2ICBP4A 

21FP4 

•2IFP4C 

2ICBP4 

2ICBP4A 

2ICBP4A/ 

2ICBP4/ 

2ICBP4A 

21FP4A 

2IFP4C 

2IFP4C 

21MP4 

21MP4 

2ICMP4 

2ICBP4B 


21WP4 

2IWP4A 

2IWP4A 

2ICEP4 

2ICEP4A 

2IDFP4 

21XP4 

2IXP4A 

2IXP4A 

2ICMP4 

•2ICBP4A 

21YP4 

2IYP4A 

2ICQP4 

2ICQP4 

2IYP4A 

2ICUP4 

2IAMP4A 

21ZP4 

•2IZP4B 

2ICVP4 

2ICWP4 

•2ICBP4A 

21ZP4A 

2IZP4B 

2IZP4B 

2ICXP4 

2IDSP4 

23AFP4 

23AFP4 



23AHP4 

23AHP4 

2ICZP4 

•2IDEP4A 

21DAP4 


23ALP4 

23ALP4 

2IDEP4 


23ANP4 

23BKP4 

2IDEP4A 

2IDEP4A/ 

2IDEP4/ 

2IDEP4A 

23ASP4 

23ASP4 


23AVP4 

23AVP4 

2ICZP4 


23AWP4 

•23BJP4 

2IDFP4 

2IDFP4 

23BDP4 

23BDP4 

2IDHP4 

2IDHP4 

23BJP4 

23BJP4 

2IDLP4 

2IDLP4 

23BKP4 

23BKP4 

2IDMP4 

21FAP4 

23BLP4 

23BLP4 

2IDNP4 

•2ICBP4A 

23BTP4 

23BTP4 

2JDQP4 

2IDLP4 

23CBP4 

23CBP4 

2IDSP4 

2IDSP4 

23CP4 

23CP4 

21EAP4 

•2IFDP4 

23CTP4 

23CTP4 

2IEMP4 

2IEQP4 

23EP4 

23EP4 

21EP4 

•2IEP4B 

23FP4 

23FP4 

21EP4A 

2IEP4B 

2IEP4B 

23GP4 

23HP4 

23CP4 

2IEQP4 

2IEQP4 

23MP4 

23MP4 

A The RCA type : 
•Minor electric 

shown is a direct replacement unless otherwise indicated, 
cal and/or mechanical set modification may be required. 
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Picture-Tube Replacement Guide 


Bold-Face Type Indicates an Aluminized Tube 


Type to be 
Replaced 

Replace by 
RCA Type A 

23UP4 

23UP4 

23WPI+ 

23MP4 

23XP4 

23YP4 

23YP4 

24ADP4 
24ADP4/ 
24VP4A/ 
24CP4A/ 
24TP4 

24CP4A 

24AEP4 

24AEP4 

24AHP4 

24AHP4 

24ALP4 

24AHP4 

24ANP4 

•24AEP4 

24ATP4 

24ATP4 

24AUP4 

24AUP4 

24BAP4 

24BAP4 

24CP4 

24CP4A 

24CP4A 


Type to be 
Replaced 

Replace by 
RCA Type A 

24DP4 

24DP4A 

24DP4A/ 

24YP4 

•24AEP4 

24QP4 

•24CP4A 

24TP4 

24VP4 

24VP4A 

24CP4A 

24XP4 

•24CP4A 

24YP4 

•24AEP4 

24ZP4 

24AEP4 

27EP4 

27GP4 

•27RP4 

27MP4 

27MP4 

27NP4 

27RP4 

27RP4 

27VP4 

•27XP4 

27XP4 

27XP4 


A The RCA type shown is a direct replacement unless otherwise indicated. 
• Minor electrical and/or mechanical set modification may be required. 
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FEATURES OF FLUORESCENT SCREENS 


The fluorescent screens of the cathode-ray tubes covered in 
this Section are identified according to phosphor number, 
e.g. , PI, P2, P4, P5, P7, etc. 

Phosphor PI produces a brilliant spot having yellowish-green 
fluorescence and medium persistence. Types having this phosphor 
are particularly useful for general osci 1 lographic applications 
in which recurrent-wave phenomena are to be observed visually. 
Phosphor P2 is a medium-persistence screen which exhibits 
yellowish-green fluorescence and phosphorescence. The 
phosphorescence may persist for over a minute under condi¬ 
tions of adequate excitation and low-ambient light. Types 
utilizing this phosphor are particularly useful for observing 
either low- or medium-speed non-recurring phenomena. 

Phosphor P4 is a highly efficient screen having white fluo¬ 
rescence and medium-short persistence. Types having this 
phosphor are of particular interest for television picture 
tubes. 

Phosphor P5 produces a highly actinic spot having blue 
fluorescence and medium-short persistence. Types having this 
phosphor are especially useful in photographic applications 
involving film moving at very high speeds. 

Phosphor P7 is a very long-persistence, cascade (two-layer) 
screen. During excitation by the electron beam, this phosphor 
produces a purplish-blue fluorescence. After excitation, the 
screen exhibits a yellowish-green phosphorescence which persists 
for several minutes. Types having this phosphor are particularly 
useful where eith^r extremely low-speed recurrent phenomena or 
medium-speed non-recurrent phenomena are to be observed. 
Phosphor Pll produces a brilliant actinic spot of blue fluo¬ 
rescence and medium-short persistence to permit its use in all 
photographic applications except those in which film moves 
at highspeed. Pll screens, because of their unusually high 
brightness characteristic, may also be used for visual 
observation of phenomena. 

Phosphor P12 is a long-persistence phosphor which exhibits 
both yellowish-orange fluorescence and phosphorescence. Types 
utilizing this phosphor are particularly useful for observing 
low- and medium-speed recurring phenomena. 

Phosphor P14 is a long-persistence cascade (two-layer) screen. 
During excitation by the electron beam, this phosphor exhibits 
purplish-blue fluorescence. After excitation, it exhibits 
a yellowish-orange phosphorescence which persists fora little 
over a minute. Types utilizing this phosphor are particularly 
useful for observing either low- and medium-speed non-recurring 
phenomena or high-speed recurring phenomena. 
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FEATURES 



FEATURES OF FLUORESCENT SCREENS 


Phosphor PI5 has radiation in the visible green region and in 
the invisible near-ultraviolet region. The ultraviolet 
radiation has short persistence which is appreciably shorter 
than that of the visible radiation. This phosphor finds 
application in flying-spot cathode-ray tubes. 

Phosphor P16 has violet as well as near-ultroviolet fluorescence 
and phosphorescence with very short persistence. This phosphor 
has a stable, exponential decay characteristic and is particu¬ 
larly useful for the high-speed scanning requirements of a 
flying-spot video-signal generator. 

Phosphor P20 has high luminous efficiency, yellow-green fluo¬ 
rescence and medium-short persistence. The screen may be used 
in applications requiring relatively short persistence and 
good visual efficiency. 

Phosphor P22 is the designation for three separate phosphors 
used in combination in a color picture tube. The separate 
phosphors are blue, green, and red, respectively. The per¬ 
sistence of the group phosphorescence is classified as medium. 
Phosphor P24 is a short-persistence phosphor with green fluo¬ 
rescence and phosphorescence. Its spectral-energy emission 
characteristic has sufficient range to provide useable energy 
over the visible spectrum required for generating color signals 
from color transparencies. 
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PERSISTENCE CHARACTERISTIC 
OF PHOSPHOR P4 

SULFIDE TYPE 


FOR KINESCOPES 

The persistence of the phosphorescence is such that 
its brightness does not exceed 7 per cent of the peak 
value in 33 mi 1*1 \ seconds after excitation is removed. 


FOR OSCILLOGRAPH TUBES 

The persistence characteristics of the phosphores¬ 
cence are the same as those shown for the Pll phos¬ 
phor. 
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PERSISTENCE CHARACTERISTIC 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 


T I I" I II II II l l l l I ll I I I 

FINAL HIGH-VOLTAGE-ELECTRODE VOLTS: 4000-9000 
SCANNING AREA (CM): 7X7 
NUMBER OF LINES: 260 APPROX. 

EXCITATION: PULSE OF '/^-SECOND DURATION 
SUPPLIED TO GRID N2| OF CATHODE- 
RAY TUBE AT l-SECOND INTERVALS 
FOR EACH OF THE LOCI UNDER 
THE INDICATED CONDITIONS. 
BRIGHTNESS: MEASURED JUST BEFORE EACH 
EXCITATION PULSE. 
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BUILDUP CHARACTERISTICS 
OF PHOSPHOR P7 


"SCANNING AREA (CM): 7x7 
“NUMBER OF LINES: 260 APPROX. 

EXCITATION: PULSE OF '/^-SECOND DURATION SUPPLIED 
I TO GRID N2| OF CATHODE - RAY TUBE AT 

I-SECOND INTERVALS FOR EACH OF THE 
LOCI UNDER THE INDICATED CONDITIONS. 
" BRIGHTNESS: MEASURED JUST BEFORE EACH EXCITATION 
PULSE.__ 
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Group Phosphor P22 


SPECTRAL-ENERGY EMISSION CHARACTERISTIC 


SIMULTANEOUS EXCITATION OF BLUE PHOSPHOR, GREEN 
PHOSPHOR, AND RED PHOSPHOR TO PRODUCE 8500° K 
+ 27 M.P.C.D. WHITF (X=0.287,Y=03I«>T 


COMPONENT COLOR 


GENERAL 

DESCRIPTION 

JEDEC DESIGNATION* 

X 

Y 

BLUE 

PURPLISH-BLUE 

0.146 

0.052 

GREEN 


0.218 

0.712 

RED 


0j674 

0.326 


•JEDEC COLOR CLASSIFICATION CORRESPONDING TO 
CIE COORDINATE VALUES. 



. m ± n± t ±t± 3 ± t m ttm xt 1 □ tmm m 

3500 4500 5500 6500 7500 

WAVELENGTH—ANGSTROMS 

92CM-7969R4 
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Group Phosphor P22 


PERSISTENCE CHARACTERISTIC 


The persistence of the group phosphorescence is such that 
its brightness does not exceed 7 per cent of the peak 
value in 33 milliseconds after excitation is removed. 
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Picture-Tube 
Dimensional Outlines 


The Dimensional Outlines on the following pages provide 
the basic dimensions of RCA Picture Tubes. These Dimensional 
Outlines are classified by Bulb Designations in accordance 
with the designation system established by the American 
Standards Association. Tube neck length, tube overall length, 
base designation, and the configuration of the external 
conductive coating (when used) are not shown on these Di¬ 
mensional Outlines. These items are covered on the data sheets 
for specific picture-tube types. 

The terms used in the picture-tube data sheets to describe 
the Type of External Conductive Coating and the Contact Area 
for Grounding are defined below: 

Type of External Conductive Coating 

Regular Band. A band of external conductive coating of 
uniform height covering part of the bulb funnel. The band 
may entirely encompass the funnel except for an insulated 
area in the region of the ultor contact. 

Modified Band. A coating configuration similar to a 
Regular Band except for special contouring of the upper 
and/or lower edges. 

Special. A coating configuration not defined in the 
industry specification for the tube type. 

Contact Area for Grounding 

Near Reference Line. Refers to the position of the contact 
area usually employed for grounding a Regular or Modified 
Band of external conductive coating. A spring-finger 
contact mounted on the deflecting yoke or on the tube 
mounting assembly is normally employed for grounding the 
external conductive coating. 

Special. Indicates that one or more contact areas for 
grounding the external conductive coating other than the 
area near the reference line are provided in the industry 
specification for the tube type. 
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See data for specific tube type. 
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Dimensional Outline 
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Dimensional Outline 
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REFERENCE-LINE GAUGE 

JETECN2G-II0 



WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C-C'WHEN GAUGE IS RESTING ON FUNNEL. 

92CS-739IRI 
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REFERENCE-LINE GAUGE 

JETEC N—G-II6 



WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C-C'WHEN GAUGE IS RESTING ON FUNNEL. 

92CS-7896RI 
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WHEN TUBE NECK IS INSERTED THROUGH GAUGE, 
REFERENCE LINE WILL BE DETERMINED BY PLANE 
C-C' WHEN GAUGE IS RESTING ON FUNNEL. 

"y" VALUES MUST BE HELD TO ±.002." 
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X-Radiation Precautions 

For Cathode-Ray Tubes 


| WARNING 

All types of cathode-ray tubes may be operated at voltages 
(where ratings permit) up to 16 kilovolts without personal 
injury on prolonged exposure at close range. 

Above 16 kilovolts, special shielding precautions for 
X radiation may be necessary. 
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X-RADIATION 
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Definitions 

Of Cathode-Ray-Tube Terms 


Ultor. The "ultor" in a cathode-ray tube is the element to 
which is applied the highest dc voltage for accelerating the 
electrons in the beam prior to its deflection. 

Post-Ultor. The "post-ultor" in a cathode-ray tube is the 
element to which is applied a dc voltage higher than the 
ultor voltage for accelerating the electrons in the beam 
after its deflection. 
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OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


DATA 



General: 



Heater, for Uni potential Cathode: 



Vol tape. 6.3 


. ac or dc volts 

Current. 0.6 + 10% 

. . 


Direct Interelectrode Capacitances (Approx. 

): 

Grid No.l to all other electrodes . 


. . 6.5 fi/ai 

Deflecting electrode DJ 1 to 



deflecting electrode DJ 2 .... 

. . . 

. . 1.7 /LXyLtf 

Deflecting electrode DJ 3 to 



deflecting electrode DJ 4 .... 

. . . 

. . 0.6 /JLfjL f 

DJ 1 to all other electrodes .... 

. . . 

. . 5 /j-fj- f 

DJ 2 to all other electrodes .... 

. . . 

. . 5 /x/xf 

DJ 3 to all other electrodes .... 

. . . 

. . 3.8 MMf 

DJ 4 to all other electrodes .... 

. . . 

3-8 AMf 

Faceplate, Flat. 

. . . 

... Cl ear G1 ass 

Phosphor (For Curves, see front of thi 

s Section).PI 

FIuorescence. 



Phosphorescence . 



Persistence . 



Focusing Method . 


. . Electrostatic 

Deflection Method . 


. . Electrostatic 

Maximum Overall Length. 


.... 4-1/16" 

Maximum Diameter. 


. 1-1/4" ± 1/16" 

Minimum Useful Screen Diameter. . . . 


. 1-1/16" 

Mounting Position . 



Weight (Approx.). 



Bui b. 


.T-10 

Base.Small-Button Unidekar 11-Pin 

(JETEC No.Ell-22) 

Basing Designation for BOTTOM VIEW. 

. . . 

.11V 

Pin 1 - Heater 

Pi n 

8 -Ultor 

Pin 2-Heater 


(Grid No.2, 

Pi n 3 - Gri d No. 1 


Grid No.4, 

Pin 4 - Cathode ^ 


Col 1 ector) 

Pin 5-Grid No.3 

Pin 

9 - Deflecting 

Pin 6 -Deflecting 


El ect rode 

Electrode dLV- zzz jV%) 


DJ 2 

DJ 4 Jfej 

Pin 

10 - Deflecting 

Pin 7-Deflecting 


El ect rode 

El ect rode '' ^ 


DJ | 

dj 3 

Pin 

11 - 1 nternal 



Connection- 



Do Not Use 

DJ 1 and DJ 0 are nearer the sc 

reen 

DJ 3 and DJ y are nearer 

the base 
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OSCILLOGRAPH TUBE 


With DJ 2 positive with respect to DJ 1 , the spot is deflected 
toward the midpoint between pins 6 and 7. With DJ 3 positive 
with respect to DJ4, the spot is deflected toward the midpoint 
between pins 9 and 10. 

The angle between the trace produced by DJ 3 and DJ 4 and its 
intersection with the plane through the tube axis and the 
midpoint between pins 9 and 10 does not exceed ±10°. 

The angle between the .trace produced by DJ 3 and DJ4 and the 
trace produced by DJ| and DJ 2 is 90° ± 3°* 

Maximum Ratings, Design-Center Values: 


ULTOR VOLTAGE . 

GRID-No.3 VOLTAGE . 

GRID-No.1 VOLTAGE: 

Negative bias value . 

Positive bias value ..... . 

Positive peak value. 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewi th respect to cathode. 
Heater positive wi th respect to cathode. 

Equipment Design Ranges: 

For any ultor voltage (E C y) between 


1500 max. vol ts 
1200 max. volts 

200 max. volts 
0 max. vol ts 
2 max. volts 

500 max. volts 

125 max. volts 
125 max. volts 


recommended minimum and 1500 volts 


Grid-No.3 Voltage 

for Focus. 10% 

Grid-No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 

Spot. -1.4% 

Grid-No.3 Current for 
Any Operating Con¬ 
dition. 

Deflection Factors: 

DJ 1 & DJ 2 . 

DJ 3 & dj 4 . 

Spot Position .... 

Examples of Use of Design Ranges: 

For ultor voltage of 

Grid-No.3 Voltage 


10% to 30% of E c 


-1.4% to -4.2% of E C4 


for Focus . 


210 to 310 vdc/in./kv of E C4 
240 to 350 vdc/in./kv of Ec 4 


50 to 150 100 to 300 vol ts 


Brilliance and definition decrease with decreasing ultor voltage. Rec¬ 
ommended minimum for the 1EP1 in general service is 500 volts, but a 
value as low as 300 volts may be used under conditions of low-velocity /T 
deflection and low ambient light levels. For operation between 300 \ 
and 500 volts, it is essential that the ultor voltage be applied before ^ 
beam-current flow. Otherwise, a screen charge may develop to block 
off or distort the scanning pattern. 


iM: See next page. 
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OSCILLOGRAPH TUBE 


For uLtor voltage of 

|GrId—No. 1 Voltage for 
Visual Extinct ion of 
Undeflected Focused 


Spot. 

-7 to -21 

-14 

Deflection Factors: 



DJ 1 & DJ 2 . 

105 to 155 

210 

dj 3 & dj 4 . 

120 to 175 

240 


Maximum Circuit Values: 

[Grid-No. 1-Ci rcuit Resistance 
Resistance in Any Deflecting- 
Electrode Circuit" .... 


500 


olts 


vol ts 


. . 1.5 max. megohms 

. . 2.0 max. megohms 

5 The center of the undeflected focused spot will fall within a circle 
having 2.5-mm radius concentric with the center of the tube face. 

It is recommended that the def1ecting-electrode-c i rcu i t resistances be 
approximately equal. 
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OSCILLOGRAPH TUBE 


TYPICAL OSCILLOGRAPH CIRCUIT 



Cl: 0.5 /if, 2000 volts 
C2: 1 /if, 200 volts 
C3: 1 /if, 200 volts 
C4: 0.05 /if, 1600 volts 
C5 C6 C7 C8: 0.05 /if, 600 volts 
R1 R2: 510.000 ohms, 1/2 watt 
R3 RU: 300.000 ohms, 1 watt 
R5: 250,000-ohms, 2-watt po¬ 
tent iometer 

R6: 51,000 ohms, 1/2 watt 
R7: 100,000-ohms, l/2-watt po¬ 
tent iometer 

R8: 510,000 ohms, l/2 watt 


R9: 5 megohms, 1/2 watt 
R10 Rll: Dual 1-megohm 

potentiometer 

R12 R13: Dual 1-megohm 

potentiometer 

R14 R15 R16 R17: 1.5 megohms, 

1/2 watt 

Tl: Transformer, 6.3 volts 

at 1 ampere, insulated 
for 2000 volts, such as 
Thordarson T21F08 
FI: 1-ampere fuse 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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MAXIMUM ULTOR-CURRENT REQUIREMENTS 


FROM POWER SUPPLY 
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OSCILLOGRAPH TUBE 


ELECTROSTATIC FOCUS 


ELECTROSTATIC DEFLECTION 



The 1EP2 is the same as the 1EP1 except for the following 
items: 


General: 

Phosphor (For Curves, 
FI uorescence. . . . 
Phosphorescence . . 
Persistence . . . 


see front of this Section).P2 

. Greenish-Yellow 

. Greenish-Yellow 

.Long 


In general, operation of the 1EP2 at an ultor volt¬ 
age less than 750 volts is not recommended. 


AVERAGE CHARACTERISTICS 



TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 


92CM-9I89 



















































RELATIVE LINE BRIGHTNESS 


AVERAGE CHARACTERISTICS 


i i n ii til iii i mi ifflffliff ====== 

E-f = 6.3 VOLTS ::::::: 

ULTOR VOLTS = IOOO ::::::: 

GRID-NS3 VOLTS ADJUSTED FOR FOCUS.::=±t= 

t-l I1 - 1411 1 -141 11 == 11 
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OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS _ ELECTROSTATIC DEFLECTION 

The 1EP11 is the same as the 1EP1 except for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section). Pll 


FI uorescence.Blue 

Phosphorescence.Blue 

Persistence.Short 


In general, operation of the 1EP11 at an ultor volt¬ 
age less than 750 volts is not recommended. 
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HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type 2AP1 


io°b 


General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 ± 

Current. 0.6 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. 

Cathode to All Other Electrodes. . 


ac or dc volts| 
amp 


DJi to All Other Electrodes. 

DJ 3 to All Other Electrodes.. . 

DJi to All Other Electrodes except DJ 2 . 

DJ 2 to All Other Electrodes except DJi . 

DJ 3 to All Other Electrodes except DJ 4 . 

DJ 4 to All Other Electrodes except DJ 3 . 

Phosphor (For Curves, see front of this Secti 

Fluorescence . 

Persistence. 

Focusing Method. 

Deflection Method. 

Overall Length.’ 7-7/16" ± 3/16" 

Greatest Diameter of Bulb. 2" ± 1/16" 

Minimum Useful Screen Diameter . 1-3/4" 

Mounting Position. Any 

Base . Small Shell Magna] 11-Pin 


8.0 

. . M-M-f 

5.5 

. . WAf 

0.6 

. . M-M-f 

1.1 

. . M-M-f 

8.5 

. . M-M-f 

9.0 

. . M-M-f 

8.0 

. . M-M-f 

4.6 

. . HHf 

7.5 

. . W* 

6.0 

. . 

on ) 

. . . No.l 


. . . Green 


, . . Medium 

. Electrostatic 

. Electrostatic 


Basing Designation for 80TT0M VIEW 
Pin 1 - Heater 
Pin 2- Cathode 
Pin 3- Deflecting 

Electrode DJi 
Pin 4- Anode No.l 
Pin 5- No Connection 
Pin 6 - Deflecting 

Electrode DJ 4 
Pin 7- Anode No.2, 

Grid No.2 



11L 

Pin 8 - Deflecting 
Electrode 
DJ2 

Pin 9-Deflecting 
Electrode 

PJ3 

P i n 10- Gr i d No. 1 
Pinll-Heater 




DJ 1 and DJ 2 are nearer the screen 
DJ^ and DJ4 are nearer the base 

With DJ | positive with respect to DJ2, the spot is de¬ 
flected toward pin 4 . With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ3 and DJ 4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ3 and DJ 4 and 
the trace produced by DJ | and DJ2 is 90 ° ± 4 °. 
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2API-A 

HIGH-VACUUM CATHODE-RAY TUBE 


(continued from preceding page) 

Maximum Ratings, Absolute Values : 


ANODE-No.2 &GRID-No.2 VOLTAGE. ..... 1100 max. 

ANODE-No.1 VOLTAGE . 550 max. 

GRID-No .1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value. 125 max. 

Positive Value. 0 max. 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 

ANY DEFLECTING ELECTRODE 660 max. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 125 max. 

Heater positive with respect to cathode 10 max. 


vol ts 
vol ts 

vol 

vol 

vol ts 

vol ts 
volts 


Typical Operation: 


Anode-No.2& Grid-No.2 Voltage* . . 500 1000 

Anode-No.1 Voltage for Focus 
at 75% of Grid-No.l Volt¬ 
age for Cutoff* . . 125 250 

Grid-No.l Volt, for Visual Cutoff^ -30 -60 

Max. Anode-No.1 Current Range* . Between -50 and 
Deflection Sensitivity: 

DJl and DJ 2 . 0.220 0.110 

DJ 3 and DJ 4 . 0.260 0.130 

Deflection Factor:** 

DJi and DJ 2 . 115 230 

DJ 3 and DJ 4 . 98 196 


. . . . volts 


. . . . volts 
. . . . volts 
+10 . . pamp. 

. . . mm/v dc 
. . . mm/v dc 

. . v dc/in. 
. . v dc/in. 


* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 500 volts. 

• Individual tubes may require between +20* and -45* of the values shown 
with grid-No.l voltages between zero and cutoff. 

# Visual extinction of stationary focused spot. Supply should be adjust¬ 
able to ± 50* of these values. 

* See curve for average values. 

Individual tubes may vary from these values by ± 20*. 

Spot Position: 

The undeflected focused spot will fall within a 10-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ 2* Suit¬ 
able test conditions are: anode-No.2 voltage, 1000 volts; 
anodfe-No. I voltage, adjusted for focus; def 1 ect ing-eI ect rode 
resistors, I megohm each, connected to anode No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.l voltage should be near cutoff before applica¬ 
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance . 1.5 max. megohms 

Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max . megohm 
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HIGH-VACUUM CATHODE-RAY TUBE 


(continued from preceding page) 

Resistance in Any Deflecting- 

Electrode Circuit** 5.0 max . megohms 

** It is recommended that all deflecting-electrode-circuit resistances be 
approximately equal. 


TYPICAL OSCILLOGRAPH CIRCUIT 
+ 



dj 2 

0J 3 

dj 4 


VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 


92CS-6582 


Cl: O.l pf 
C2: 1.0 pf 

C3 C« C5 C6: 0.05-pf Blocking 
Capacitor* 

R1 R2: 0.5 Megohm 
R3: 3.0 Megohms 


R4: 1.0-Megohm Potentiometer 

R5: 0.5 Megohm 

R6: 0.5-Megohm Potentiometer 

R7 R8: Dual 5-Megohm Potentiometer 

R9 R10: Dual 5-Megohm Potentiometer 

Rll R12 R13 R14: 2 Megohms 


When cathode is grounded, capacitors should have high voltage rating; 
when anode Ho.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir¬ 
ect to amplifier output. In this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier. in order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode ho. 2 
and the deflect?na electrodes. 

The license extended to the purchaser of tubes appears in the License Notice 
accompanying them. Informat ion contained herein is furnished without assuming 
any obiigations. 
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2BPI 

OSCILLOGRAPH TUBE 

electrostatic focus 



electrostatic deflection 


ac or dc volts 
.amp 


8 

2 

2 

11 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 . 

Current. 0.6 . 

Direct Interelectrode Capacitances (Approx.) 

Grid No.l to All Other Electrodes. . . . 

DJ}. to DJ 2 . 

DJq to DJ 4 .. 

DJ^ to All Other Electrodes. 

DJ 2 to All Other Electrodes. t 

DJq to All Other Electrodes. 1 

DJ 4 to All Other Electrodes. I 

Phosphor (For Curves, see front of this Section) 

FIuorescence . 

Persistence. 

Focusi ng Method.Electrostatic! 

Deflection Method.Electrostatic 

Overall Length. 7-5/8" ± 3/16" 

Greatest Diameter of Bulb. 2" ± 1/16"| 

Minimum Useful Screen Diameter . 1-3/4 

Mounting Position.Any 

Base.Small-Shell Duodecal 12-Pin 

Basing Designation for BOTTOM VIEW . 12E 


MM f 
MMf 
MMf 
MMf 
MMf 
MMf 
MM f 
No.l 
Green 
Mediurn 


Pin 1 -Heater 
Pin 2 - Grid No. 1 
Pi n 3 ~ Cathode 
Pi n 4 - Anode No. 1 
Pin 5-1 nternal 

Connection— 
Do Not Use 
Pi n 6 - Defl ecting 
El ectrode 
DJ-2 

Pin 7 - Defl ecti ng 
El ectrode 
DJ 4 



Pin 8 - Anode No.2, 
Grid No.2 
Pin 9 - Deflecting 
El ectrode 

DJ 2 

Pin 10 - Deflecting 
El ect rode 

Pin 11-1 nternal 

Connection- 
Do Not Use 
Pin 12- Heater 


DJ t and DJ 2 are nearer the screen 
DJ^ and DJj are nearer the base 

With DJi positive with respect to DJ 2 , the spot is deflected 
toward pin 4. With DJ 3 positive with respect to DJ 4 , the 
spot is deflected toward pin 1 . 

The plane through the tube axis and pin No.4 may vary from 
the trace produced by DJi and DJ2 by an angular tolerance 
(measured about the tube axis) of 10 °. 

The angle between DJi - DJ 2 trace and DJ 3 - DJ 4 trace is 
900 + 30 . 

•46— Indicates a change. 
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OSCILLOGRAPH TUBE 


Maximum Ratings, Design-Center Values: 

ANODE-No.2* VOLTAGE. 

ANODE-No .1 VOLTAGE . 

GRID-No.l VOLTAGE: 

Negative bias value. 

Positive bias value. 

Positive peak value. 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 

ANY DEFLECTING ELECTRODE. . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 


2500 max. 
1000 max. 

200 max. 
0 max. 
2 max. 


125 max. 
125 max. 


Equipment Design Ranges: 

For any anode-ffo. 2 voltage (Eb 2 ) between 500* and 2500 volts 

Anode-No. 1 Voltage . . . 15% to 28% of Eb 2 .volts 

Max. Grid-No. 1 Voltage 

6.75% of Eb 2 .volts 


for Visual Cutoff. . 6.75% < 

Max. Anode-No.1 

Current Range. . -15 t 

Deflection Factors: 

' Ddi & DJ 2 .. • 115 t 

D 1 I 3 & DJ 4 . 74 t 

Spot Position. 1 

Examples of Use of Design Ranges: 

For anode-Ifo. 2 voltage of 1000 

Anode-No. 1 Voltage . . 150-280 

Max. Grid-No. 1 Voltage 

for Visual Cutoff. -67.5 
Deflection Factors: 

DJi & DJ 2 . 115-155 

DJ 3 & DJ 4 . 74-100 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . . . . 
Resistance in Any Deflect ing- 

Electrode Ci rcuit°. 


115 to 155 
74 to 100 


. . microamperes 

v dc/in./kv of Eb 2 
v dc/in./kv of Eb 2 


300 - 560 


230 - 310 
148 - 200 


0 volts dc/in. 

0 volts dc/in. 

1.5 max. megohms 
5.0 max. megohms 


Brilliance and definition decrease with decreasing anode-No.2 voltage. 
A value as low as 500 volts is recommended only for low-velocity de¬ 
flection and low room-light levels. 

It is recommended that the deflecting-electrode—circuit resistances 
be approximately equal. 

Anode No.2 and grid No.2 which are connected together within tube, are 
referred to herein as anode No.2. The product of anode-No.2 voltage 
and average anode-No.2 current should be limited to 6 watts. 

The center of the undeflected, focused spot will fall within a circle 
having a 5.0-mm radius concentric with the center of the tube face. 


SEPT. 1, 1950 


-^Indicates a change.j 
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OSCILLOGRAPH TUBE 


TYPICAL OSCILLOGRAPH CIRCUIT 



HIGH- 

VOLTAGE 

AC 

SUPPLY 


65 V. *6 <* GRID . 
DC S ' N£l | 



c 3 

,L_D J 2 


II o 

>L° J 3 

”CfT 

ll -O 



VOLTAGE 
INPUT 
I TO 
DEFLECTING 
ELECTRODES 


Cl; 0.2 
C2: 1.0 /if 

C3 CU C5 C 6 : 0.05-/if Blocking 
Capacitors* 

Rl R2: 2.5 Megohms, 0.5 Watt 
R3 : 2.5 Megohms, 1 Watt 


R4: 1.0-Megohm Potentiometer 

R5: 0.5 Megohm, 0.5 Watt 

R6: 0.35 Megohm, 0.5 Watt 

R7 R8: Oual 5-Megohm potentiometer 

R9 R10: Oual 5-Megohm potentiometer 

Rll R12 R13 R14: 2 Megohms, 0.5 Watt 


When cathode is grounded, capacitors should have high voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. For 
dc amplifier service, deflecting electrodes should be connected dir¬ 
ect to amplifier output, in this service, it is preferable usually 
to remove deflecting-electrode resistors to minimize loading effect 
on amplifier, in order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode No.2 
and the deflecting electrodes. 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 


SEPT, 1, 1950 
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OSCILLOGRAPH TUBE 


RADIUS 2"±l/jgH 

VmIN. : -225' 




SMALL-SHELL 
DUODECAL \ 
12-PIN BASE 



OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF BOTTOM OF THE BASE. 

92CS-6639 
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2BPI 

CHARACTERISTICS 
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2BPI 


AVERAGE CHARACTERI ST IC S 



GRID-N2 I VOLTS 
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2BPII 

OSCILLOGRAPH TUBE 



ELECTROSTATIC FOCUS_ELECTROSTATIC DEFLECT I ON 


The 2BP11 is the same as the 2BP1 except that it has 
a phosphor of the short-persistence, blue-fluorescence 
type designated Pll. The blue radiation of the Pll 
screen is highly actinic and has sufficiently short 
persistence to permit use of the 2BP11 in all moving 
film photographic applications without blurring except 
in those where film moves at a high speed. The 2BP11 
is also quite satisfactory for visual observation of 
phenomena because i ts phosphor has unusual ly h igh bright- 
ness for a blue screen. 

In general, operation of the 2BP11 at an anode-No.2 
voltage less than 1000 volts is not recommended. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the Pll Phosphor are shown at the 
front of this Section 
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5-INCH MAGNETIC-DEFLECTION TYPE 
Supersedes Type i8qg _ 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3±10$.ac or dc volts 

Current. 0.6 . ..amp 

Direct Interelectrode Capacitances: 

Grid No. 1 to All Other Electrodes.7 .... ppf 

Pattern Electrode to Grid No.4.5 .... ppf 

Pattern: 

Type ..See illustration on next page 

Dimensions (Approx.) . 2-5/16" x 3-1/16" 

Calibration. Up to 500 lines 

Focusing Method.Electrostatic 

Deflection Method . Magnetic 

Maximum Solid Deflection Angle . . 40° 

Overall Length ..12-7/16" + 1/4" - 7/16" 

Greatest Diameter of Bulb. 5-1/16" max. 

Caps (Two) . ..... Recessed Small Ball 

Mounting Position. Any 

Base.. . Long-Shell Medium 6-Pin 

Basing Designation for BOTTOM VIEW . 6BV 

Pin 1-Heater pj Pin 6 -Heater 

Pin 2-Grid No. 2 End Gap “Patte™ 

Pin 3-Grid No.3 /7 _L l\ Electrode 

Pin 4-Grid No.l d>f^==L] Jr§) Side Gap-Grid No.4 

Pin 5-Cathode 


Maximum Ratings, Design-Center Values: 

PATTERN-ELECTRODE VOLTAGE. 1500 max. volts 

GRID-No.4 (COLLECTOR) VOLTAGE. 1500 max. volts 

GRID-No.3 (FOCUSING ELECTRODE) VOLTAGE . 600 max. volts 

GRID-No.2 (ACCELERATING ELECTRODE) VOLT. 1600 max. volts 

GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: . 

Negative Bias Value. 125 max. volts 

Positive Bias Value. 0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 125 max. volts 

Heater positive with respect to cathode 125 max. volts 

Typical Operation: f 

Pattern-Electrode Voltage. 1000 . . . volts 

Grid-No.4 Voltage. .. 1050 . . . volts 

Grid-No.3 Voltage for Focus at 

0.5 pamp Grid-No.4 Current 4 300 approx, volts 

Grid-No. 2 Vol tage. 1000 . . . volts 

Grid-No.1 Voltage for 

Visual Cutoff on Monitor# -50 approx, volts' 
Internal Resistance between 

Grid No.4 and Pattern Electrode Greater than 1 meg. 
Grid-No.4 Current. 0.5 ... pamp 


?, 4 ,#: See next page. _ 

JUNE 20, 1946 tube DIVISION 

RADIO CORPORATION OP AMERICA, HARRISON, NEW JERSEY 


TENTATIVE DATA 






























2F 21 

MONOSCOPE 




Pattern-Electrode Signal Current 

(Peak-to-Peak) 0.5 approx, pamp 
Resolution Capability AA . 500 . . .lines 

Maximum Circuit Value: 

Grid-No. 1-Ci rcu it Resistance .. 1.5 max. megohms 

A Individual tubes may require between + 20* and - 20 * of these values, 
f Oeflection must be maintained at all times, when scanned area does not 
cover entire pattern, the beam current should be reduced accordingly 
and time of operation limited to prevent damaging the pattern. 

# Supply should be adjustable between + 40* and - 80* of this value. 

44 With full scanning. 


PATTERN 
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TENTATIVE DATA 
















2F2I 

MONOSCOPE 



it * | * 

4 3 /|6±'/4 




REFERENCE \ 
; LINE 
(NOTE 3)*’ rj 


END OF GUN 


SEE NOTE b-i 


V / 3 '/ 4 ± '/ 4 

/ /V GRID-N9 4 
'/RECESSED SMALL 
BALL CAP 
f (NOTE 6) 
l.373"MAX. 


s EFFECTIVE 
CENTER OF 
DEFLECTION 


-• V ±'/.6 

LONG-SHELL 
/ MEDIUM 
6-PIN BASE 
(NOTE 4) 


-SEE NOTE 6 


BOTTOM VIEW 


9204-6653 


NOTE 1: LINE AA f IS PERPENDICULAR TO THE AXIS OF THE TUBE AND INTERSECTS 
THE FACE CONTOUR 1/2" FROM THE AXIS OF THE TUBE. 

NOTE 2: DEFLECTION ANGLE BETWEEN DIAGONALLY OPPOSITE CORNERS OF PATTERN. 
NOTE 3: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE 1.438" ± 
.003 I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 4: 1 OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION FROM THE 
PERPENDICULAR ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 5: MINOR AXIS OF PATTERN ELECTROOE MAY VARY FROM PLANE CC' THROUGH 
PIN 2 AND TUBE AXIS BY 10°. TOP EDGE OF PATTERN IS ON SAME SIDE OF 
TUBE AS PIN 5. 

NOTE 6: BB» INDICATES PLANE THROUGH TUBE AXIS AND GRID-No.4 TERMINAL. 


JUNE 20. 1946 


TUBE DIVISION 
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3API-A 

OSCILLOGRAPH TUBE 


\ 


GENERAL DATA 

except for those on the phosphor as indicarted be!ow,.. 

MAXIMUM RATINGS, TYPICAL OPERATION, 7 

AVERAGE CHARACTERISTICS CUR^ES^^\ 
(Anode-No.2 & Grid-No.2 Microamperes vs lVgJts) 

for the 3API-A AOV ^ 
are the same as those for XypfevwSrAK / 


Phosphor (For Curves, see front of thrs. Section)No.l 

Fluorescence. . /\.. . Green 

Persistence . . \.*c*~-^* • . N- • . Medium 




JUNE 20, 1946 


TUBE DIVISION 
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3AQP1 


Oscillograph Tube 


ELECTROSTATIC FOCUS 


ELECTROSTATIC DEFLECTION 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage (AC or DC).6.3 

Current.0.6 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to all other electrodes . . 

Cathode to all other electrodes . 4.3 

Deflecting electrode DJ| to deflecting 

electrode DJ 2 • ■ . ..5.2 

Deflecting electrode DJ 3 to deflecting 

electrode DJ 4 . 

DJ | to all other electrodes. 

DJ 2 to all other electrodes.7.5 

DJ 3 to all other electrodes.8.1 

DJ 4 to all other electrodes ....... 9.2 

Faceplate, Spherical.. 

Phosphor (For Curves, see front of this Section). 

Fluorescence. 

Phosphorescence . ... 

Persistence . 

Focusing Method . 

Deflection Method . .... 

Overall Length...9-1/8" 

Greatest Diameter of Bulb.. . . . 3 " ± 1/16" 

Minimum Useful Screen Diameter.2-3/4" 

Useful Scan (Centered with 
respect to tube face): 

By deflecting electrodes DJ j & DJ 2 .2-3/4" 

By deflecting electrodes DJ 3 & DJ 4 .2-1/4" 

Operating Position. . ..Any 

Bulb.J24P1 

Base. .Small-Shell Duodecal 12-Pin (JEDEC Group 4, No.B12-43) 


6.3 

vol ts 

0.6 ± 10% 

amp 

'7.5 


4.3 


5.2 


7 


10.1 

m f 

7.5 


8.1 

m f 

9.2 


. . . Clear Glass 

ion). . . . 

. .PI 

. Yellowish-Green 

. Yellowish-Green 


Mediurn 

. . Electrostatic 

. . Electrostatic 

. . 9-1/8" 

± 1/4" 


Bas 

ing 

Designation for BOTTOM VIEW. 




Pin 

1- 

Heater 

Pi n 

8- 

-Ultor 

Pi n 

2- 

Grid No.l 



(Grid No.2, 

Pin 

3- 

Cathode 



Grid No.4, 

Pin 

4- 

Grid No.3 ^ 



Col 1 ector) 

Pin 

5- 

Internal Con- 

Pin 

9- 

-Deflecting 



nection~-' V* ( L* 



El ectrode 



Do Not Use 



DJ 2 

Pin 

6- 

Deflecting ltd) 

Pin 

10- 

- Def1ecting 



Electrode 



El ectrode 



DJ ^ 



DJ , 

Pin 

7- 

Deflecting ^ ^ 

Pi n 

11- 

- Internal Con¬ 



Electrode 



nect i on— 



dj 4 



Do Not Use 




Pi n 

12- 

- Heater 


DJ1 and DJ2 are nearer the screen 
DJ3 and DJy are nearer the base 



RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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10-60 





























3AQPI 


Maximum and Minimum Ratings, Design-Center Values: 


ULTOR VOLTAGE. ... 

ULTOR INPUT (AVERAGE). 

GRID-No.3 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative-bias value. 

Positive-bias value.. 

Positive-peak value. 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . 

Heater positive with respect to cathode. . 


2750 

max. 

volts 

500 

min. 

vol ts 

6 

max. 

watts W- 

1100 

max. 

vol ts 

200 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

550 

max. 

vol ts 


410 

max. 

volts 

125 

max. 

vol ts 

125 

max. 

vol ts 


Equipment Design Ranges: 

For any ultor voltage (Ecy) between 500 and 2750 volts 

Grid-No.3 Voltage 

for focus. . . . . 16.5% to 31% E C4 volts 

Negative Grid-No.1 
Voltage for visual 
extinction of 

undeflected spot . 2 . 8 % to 6 . 7 % of E C4 volts 


Grid-No.3 Current 
for any operating 

condition. -15 to+10 /xa 

Deflection Factors: 

DJ 1 & DJ 2 . 73 to99 v dc/in./kv of E C4 

DJ 3 & DJ 4 . 26 to35 v dc/in./kv of E C4 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


















3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 

Supersedes Type 3BP1 _ 



10 % 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 ± 

Current. 0.6 

Direct Interelectrode Capacitances (Approx. 1: 
Grid No.1 to All Other Electrodes 
Cathode to All Other Electrodes 

DJi to DJ 2 . 

DJ 3 to DJ4 . 

DJi to All Other Electrodes. . 

DJ 3 to All Other Electrodes. . 

DJi to All Other Electrodes except DJ 2 

DJ 2 to All Other Electrodes except DJ^ 

DJ 3 to All Other Electrodes except DJ4 

DJ4 to All Other Electrodes except DJ 3 

Phosphor (For Curves, see front of this Section) 

Fluorescence . 

Persistence. 

Focusing Method. 

Deflection Method. 

Overall Length . 

Greatest Diameter of Bulb. . . 

Minimum Useful Screen Diameter 

[Mounting Posi tion. 

Base. 

Basing Designation for BOTTOM VIEW 


Pin 1- Heater 
Pin 2-Cathode 
Pin 3 


Pin 5- 


ac or dc volts 
amp. 


8.5 

. . ppf 

8.0 

. . ppf 

2.0 

. . ppf 

2.0 

. . ppf 

8.0 

. . Ppf 

6.0 

. . ppf 

6.0 

. . ppf 

5.0 

. . ppf 

4.0 

. . ppf 

6.0 

. . ppf 

i on) 

. . . No.1 


. . . Green 


. . . Medium 

. Electrostatic 

. Electrostatic 


10" ± 1/4" 


3 " ± 1/16" 


. . 2-3/4" 


Pin 9- 


Grid No.1 


Internal Con. 

41 \| 

Do Not Use 

QvCs 

Anode No.1 

$> t 

Deflecting 
Electrode DJ 3 
Deflecting 
Electrode DJ 4 

1 


. . Any 
Medium Shell Diheptal 12-Pin 
.... 14C 

Anode No. 2, 

Grid No.2 

Pin 10- Deflecting 
Electrode 
DJ2 

Pin 11 - Deflecting 
Electrode 
DJi 

Pin 12- No Conn. 

Pin 14-Heater 


DJ t and DJ, 
DJ 


are nearer the 


With DJ | posit i v 
fleeted toward pi 


and DJ. are nearer the 
4 

2 with respect to DJ 2 , 
n 5. With DJ 3 positive 


screen 

base 

the spot is de- 
with respect to 


DJ 4 the spot is deflected toward pin 2. 

The angle between the trace produced by DJ j and DJ 2 and 
its intersection with the plane through the tube axis and 
pin 5 does not exceed 10°. 

The angle between the trace produced by DJ 3 and DJ. and 


the trace produced by DJ | and 

Maximum Ratings, Abolute Values: 

ANODE-No.2 & GRID-No.2 VOLTAGE , 

ANODE-Mo.1 VOLTAGE . 


DJ,, 


is 90 ° ± 3 °. 


2200 nox, 
1100 max. 


volts 

volts 


JULY 1. 1945 


RCA VICTOR DIVISION 

KAO IO CORPORATION OR AMERICA, HARRISON, NtW JCRSfY 


DATA 1 



























HIGH-VACUUM CATHODE-RAY TUBE 


(continued from preceding page) 


GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value. 200 max. 

Positive Value.. . 0 max. 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 

ANY DEFLECTING ELECTRODE 550 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive with respect to cathode 125 max . 

Heater posit ive with respect to cathode 10 max. 


volts 

volts 

vol ts 

volts 

volts 


Typical Operation: 


Anode-No.2 & Grid-No.2 Voltage" 
Anode flo.l Voltage for Focus 

1500 

2000 . . 

at 75$ of Grid-No.l Volt- 



age for Cutoff" 

. 430 

575 . . 

Grid-No.l Volt, for Visual Cutoff# -45 

-60 . . , 

Max. Anode-No.1 Current Range* 
Deflection Sensitivity: 

Between 

-50 and +10 

DJi and 0 J 2 . 

. 0.169 

0.127 . . 

DJ 3 and DJ 4 . 

Deflection Factor:** 

. 0.229 

0.172 . . 

DJi and DJ 2 . 

. 150 

200 . . 

DJ 3 and DJ 4 , . . 

. Ill 

148 . . 


. volts 


, . volts 
, . volts 
pamp. 

mm/v dc 
mm/v dc 

v dc/in. 
v dc/in. 


Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 1500 volts. 

* Individual tubes may require between +20*and-30* of the values shown 
with grid-No.l voltages between zero and cutoff. 

* Visual extinction of stationary focused spot. Supply should be adjust¬ 
able to ± 50* of these values. 

* See curve for average values. 

Individual tubes may vary from these values by ± 20*. 

Spot Position: 

The undeflected focused spot will fall within a I 5-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and 0J2* Suit¬ 
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No.I voltage, adjusted for focus; defIecting-electrode 
resistors, I megohm each, connected to anode No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.l voltage should be near cutoff be fo re appIica¬ 
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

Impedance of Any Deflecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting- 

Electrode Circuit** 5.0 max. megohms 

** It is recommended that all deflecting-electrode-circuit resistances 
be approximately equal. 
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3BPI-A 


% 

xf 


HIGH-VACUUM CATHODE-RAY TUBE 


TYPICAL OSCILLOGRAPH CIRCUIT 


100 V. R . 5 
DC 1 2 

\ ~~i 

I R 2j 


2000 V. <> ANODE 


DC h 4S N? 


HIGH- 

VOLTAGE 

AC 

SUPPLY 


105 V. I > GRIP I use 
DC S NSI v —P - 


F VOLTAGE 
INPUT 
TO 

DEFLECTING 

ELECTRODES 


HEATER 

SUPPLY 


Cl: 0.1 u? 

C2: 1.0 pf 

1'3 C« C5 C 6: 0.05-pf Blocking 
Capacit or s* 

R1 R2: 2 Megohms 
f?3: 5.5 Megohms 


R«: 2-Megohm Potentiometer 

R5: 1.5 Megohms 

R6:‘0.5-Megohm Potentiometer 

R7 R8: Dual 5-Megohro Potentiometer 

R9 RIO: Dual 5-Megohm Potentiometer 

Rll R12 R13 RU: 2 Megohms 


When cathode is grounded, capacitors should have hiqh voltage rating; 
when anode No.2 is grounded, they may have low voltage rating. Tor 
dc amplifier service, deflecting electrodes should be connected dir¬ 
ect to amplifier output. in this service, it is preferable usually 
to remove deflecting-elect r ode resistors to minimize loading ef'ect 
on amplifier. In order to minimize spot defocusing, it is essential 
that anode No.2 be returned to a point in the amplifier system which 
will give the lowest possible potential difference between anode no. 2 
and the deflecting electrodes. 


The license extended to the purchaser of tubes appears in the License Notice 
i accompanytog them. |nformat ion contained herein is furnished without assuming 
any obiigat ions. 
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3BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 











GRID N2 I VOLTS 


APR. 18,1945 RCA VICTOR DIVISION 92CM-64I2RI 
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ANODE N22 & GRID N22 MICROAMPERES 
























































































OSCILLOGRAPH TUBE 


post-deflection accelerator 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


DATA 


General: 

Heater, for Unipotential Cathode: 

Voltage. . . 6.3 .ac or dc volts 

Current. 0.6 . amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes. 8 /i/xf 

Cathode to All Other Electrodes. 8 w if 

DJl to DJ 2 .2.5 

DJ 3 to DJ 4 ... 2 fjp .f 

DJi to All Other Electrodes. 8 waf 

DJ 2 to All Other Electrodes. 7 mif 

DJ 3 to All Other Electrodes. 7 A^f 

DJ 4 to All Other Electrodes. 8 wrf 

Phosphor (For Curves, see front of this Section) .... PI 

Fluorescence and Phosphorescence .. Green 

Persistence of Phosphorescence . Medium 

Focusing Method. Electrostatic 

Deflection Method.Electrostatic 

Overall Length. 10" ± 1/4" 

Greatest Diameter of Bulb... 3" * 1/16" 

Minimum Useful Screen Diameter . 2-3/4" 

Mounting Position.Any 


Base .... Medium-Shell Diheptal 12-Pin (JETEC No.612-37) 
Basing Designation for BOTTOM VIEW.. . . . 14Ji 


Pin 1-Heater 
Pin 2 -Cathode 
Pi n 3 - Grid No. 1 
Pin 4-1 nternal 

Connection- 
Do Not Use 
Pin 5 - Anode No. 1 
Pi n 7 - Deflecting 
El ectrode 
DJ 3 

Pin 8 - Deflecting 

Electrode DJ 4 



Pin 9 - Anode No.2, 
Grid No .2 
Pin 10- Deflecting 
El ectrode 
DJ 2 

Pin 11 -Deflecting 
El ectrode 
DJi 


Pin 12-No 

Connection 
Pin 14-Heater, 

Cap - Anode No.3 


DJ t and DJ 2 are nearer the screen 
DJq and DJ ^ are nearer the base 


With DJi positive with respect to DJ 2 , the spot is deflected 
toward pin 5. With DJ 3 positive with respect toDJ 4 , the spot 
is deflected toward pin 2 . 

The plane through the tube axis and each of the following items 
may vary from the trace produced by DJi and DJ 2 by the fol 1 owing 
angular tolerances measured about the tube axis: Pin 5, 10°; 
Cap (on same side of tube as pin 5), 10°. 

The angl e between DJl - DJ 2 trace and DJ 3 - DJ4 trace is 90°±3°* 
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OSCILLOGRAPH TUBE 



Maximum Ratings, Design-Center Values'. 

ANODE-No.3 VOLTAGE. 4000 max. volts 

ANODE-No.2° VOLTAGE. 2000 max. volts 

RATIO OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE .... 2.3 : 1 max. 

ANODE-No .1 VOLTAGE. 1000 max. volts 

GRID-No. 1 VOLTAGE: 

Negative bias value. 200 max. volts 

Positive bias value*. 0 max. volts 

Positive peak value. .. 2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 

AND ANY DEFLECTING ELECTRODE .... 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 


Equipment Design Ranges: 

For any anode-No .3 voltage (Ebq) between 2000* and 4000 volts 
and any anode-No. 2 voltage (Eb 2 ) between 1500** and 2000 volts 


Anode-No.1 Voltage .... 20% to 34.5% of Eb 2 . • - volts 

Grid-No.1 Vol tagef .... 1 . 5 % to 4.5% of Eb 2 . . • volts 

Anode-No.1 Current for any 

Operating Condition . . -50 to+10 . . . p&mp 

Deflection Factors: 

When Ebq - 2 x Eb 2 

DJi & DJ 2 . 85 to 115 v dc/in./kv of Eb 2 

DJ 3 & DJ 4 . 62.5 to 85 v dc/in./kv of Eb 2 

When Ebo ~ Eb 2 

DJi & DJ 2 . 68 to92 v dc/in./kv of Eb 2 

DJ 3 & DJ 4 . 50 to 68 v dc/in./kv of Eb 2 

Spot Position. # 


a Anode No.2 and grid No.?, which are connected together within tube, 
and referred to herein as anode No.2. 

• Atornear this rating, the effective resistance of the anode supply 
should be adequate to limit the anode-No.2 input power to 6 watts. 

* It is recommended that anode-No .3 voltage be not less than 3000 volts 
for high-speed transients. 

** Recommended minimum value of anode-No.2 voltage. 

Iff With heater voltage of 6.3 volts, anode-No.3 voltage of 3 000 volts, 
anode-No. 2voltage of 1500 volts, anode-No. 1 voltageadjusted for focus, 
grid-No.l voltage adjusted to give spot that is just visible, each 
deflecting el ect rode connected through l-megohm resi stor to anode No. 2 , 
and tube shielded from all extraneous fields, the undeflected focused 
spot will fall within a 15-mm square centered at the geometric center 
of the tube face and having one side parallel to the trace produced by 
DJ 1 and DJ 2 . 


LL- See next,.,£afle._ 
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OSCILLOGRAPH TUBE 


Examples of Use of Design Ranges: 


For anode-No. 3 


voltage of 
and anode-No. 2 

2000 

3000 

4000 

volts 

voltage of 

2000 

1500 

2000 

volts 

Anode-No.1 Volt. 

400 to 690 

300 to 515 

400 to 690 

volts 

Grid-No.1 Volt.f 
Deflection Factors: 

-30 to -90 

22.5 to-67. 

5 -30 to -90 

vol ts 

D J ^ & DJ 2 • * • • 

136 to 184 

127 to 173 

170 to 230 

a 

DJ^ & DJ 4 . .• . . 

100 to 136 

94 to 128 

125 to 170 

a 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

Resistance in Any 

Deflecting-EIectrode Circuit .... 5.0 max. megohms 


t For visual extinction of undetected focused spot. 

■ volts dc/in. 

A It is recommended that the def1ecting-electrode-circuit resistances be 
approximately equal. 

OPERATING NOTES 

The 3JPI utiI izes a medium-persistence screen having green 
fluorescence and phosphorescence. The screen has high 
visual efficiency and exceptional ly good br i ghtness contrast 
between the scanned line and the background. Under con¬ 
ditions of high ambient light, contrast may be maintained 
by the use of a green filter, such as Wratten No.58. 

For high-speed scanning, it is recommended that the anode- 
i No.3 (post-deflection accelerator) voltage be not less 
than 3000 volts, but for low- and medium-speed'scanning, 
anode No.3maybe operated at a voItage as I ow as 2000 volts. 
Because of its medium persistence, the 3UPI is particularly 
useful where either medium-speed non-recurr i ng phenomena 
or medium- and high-speed recurring phenomena are to be - 
observed. The persistence is such that the 3JPI can be 
operated with scanning frequencies as low as 20 cycles per 
second without excessive' flicker. 
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CHARACTERISTICS 
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OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


/-f 


The 3JP7 is electrically and mechanically like the 
3 JP1 but utilizes a long-persistence, cascade (two- 
layer) screen which exhibits bluish fluorescence of 
short persistence and greenish-yellow phosphorescence 
which persists for several minutes under conditions of 
adequate excitation and low ambient light. 

Because of its long persistence, the is particu¬ 
larly useful where either low-speed non-recurring 
phenomena or high-speed recurring phenomena are to be 
observed. 

The persistence is such that the 3JP7 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive flicker. When 
used with a yellow filter, such as Wratten No.15 (G), 
the 3JP7 can he operated with much lower scanning 
frequencies. 


GENERAL DATA, MAXIMUM RATINGS, AND EQUIPMENT 
DESIGN RANGES 

for the3JP7 are identical with those forthe 3JP I except 
that Spot Position is defined as follows: 

With heater voltage of 6.3 volts, anode-No .3 voltage of 
4000 volts, anode-No.2 voltage of 2000 volts, anode-No.1 
voltage adjusted for focus, grid-No.i voltage adjusted to 
give spot that is just visible, each deflecting electrode 
connected through l-megohm resistor to anode No. 2 , and 
tube shielded from all extraneous fields, the undeflected 
focused spot will .fall within a 12-mm square centered at 
the geometric center of the tube face and having one side 
parallel to the trace produced by DJi and DJ 2 - 


THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
BUILDUP CHARACTERISTICS, 
and PERSISTENCE CHARACTERISTICS of 
the P7 Phosphor are shown at the 
front of this Section. 
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OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage.6.3.ac or dc volts 

Current.0.6 ± 10% .amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to all other electrodes. 8 /x/xf 

Deflecting electrode DJi to 

deflecting electrode DJ 2 . 2.5 /x/xf 

Deflecting electrode DJ 3 to 

deflecting electrode DJ 4 . 2.5 

DJi to all other electrodes .. 11 /x/xf 

DJ 2 to all other electrodes. 8 /z/xf 

DJ 3 to all other electrodes. 7 /x/xf 

DJ 4 to all other electrodes. 8 /z/xf 

Faceplate . Clear Glass 

Phosphor (For Curves, see front of this Section).PI 

Fluorescence.Green 

Phosphorescence . Green 

Persistence . Medium 

Focusing Method . Electrostatic 

Deflection Method . Electrostatic 

Overall Length.11-1/2" ± 1/4" 

Greatest Diameter of Bulb.3" ± 1/16" 

Mimimurr Useful Screen Diameter.2-3/4" 

Weight (Approx.).. 9 02 

Mountinq Position . Any 

Bulb... 0-2A 

Base.Medium-Shell Magnal 11-Pin (JETEC No.Bll- 66 ) 

Basing Designation tor BOTTOM VIEW.11M 

Pin 1-Heater Pin 8 -Deflecting 

Pin 2-Grio No.l Electrode 

Pi n 3 - Cathode DJ 2 

Pin 4 — Grid No.3 ^ Pin 9 -Deflecting 

Pin 5 -Deflecting Electrode 

Electrode DJi 

DJ 3 Pin 10-Internal 

Pi n 6 - Def 1 ect ing (jL^==- b?) Connection- 

Electrode Do Not Use 

DJ 4 0*© P' n 11-Heater 

Pin 7 — U1tor 

(Grid No.2, 

Grid No.4, 

Collector) 


DJ 1 and DJ 2 are nearer the screen 
DJ^ and DJ 4 are nearer the base 
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OSCILLOGRAPH TUBE 


TYPICAL OSCILLOGRAPH CIRCUIT 


,2 d 5 c V - r -| 


2500 V. e GRID 
DC R 4> mo 3 


HIGH- 

VOLTAGE 

AC 

SUPPLY 


i30v. Rb e grid 
DC > N°! I 


VOLTAGE 

INPUT 

TO 

DEFLECTING 

ELECTRODES 


92CS-669QR2. 


Cl: 0.1 n f, 3000 Volts R5: 1.0 Megohm, 0.5 Watt 

C 2: 1.0 /if, 200 Volts R6: 0.5-Megohm Potent i ometer, 0.5 Wat t 

C3 C4 C5 C6: 0.05-/^ Blocking R7 R8: Dual 5-Megohm Potentiometer, 

Capacitors* 0.5 Watt 

R1 R2: 2 Megohms, 0.5 Watt R9 rio: Dual 5-Megohm Potentiometer, 

R3: 6 Megohms, 0.5 Watt 0.5 Watt 

RU: 2-Megohm Potent i ometer, 0.5 Watt Rll R12 R13 R1U: 2 Megohms, 0.5 Watt 


* When cathode is grounded, capacitors should have high voltage rating 
(3000 volts); when ultor is grounded, they may have low yoltage rating 
(200 volts). For dc amplifier service, deflecting electrodes should be 
connected direct to amplifier output. In this service, it i spreferable 
usually to remove def1ecting-electrode resistors to minimize loading, 
effect on amplifier. In order to minimize spot defocusing, it is 
essential that ultor be returned to a point in the amplifier system 
which will give the lowest possible potential difference between ultor 
and the deflecting electrodes. 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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CHARACTERISTICS 
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MAXIMUM ULTOR-CURRENT REQUIREMENTS 
_FROM POWER SUPPLY_ 
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MAX. ULTOR CURRENT 
FOR ANY TUBE AT ZERO 
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3KP4 

OSCILLOGRAPH TUBE 



ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


The 3 KP 4 is the same as the 3 KP 1 except for the follow¬ 
ing items: 


General: 

Phosphor (For Curves, see front of this Section),. . P4—Sulfide Type 

Fluorescence.White 

Phosphorescence . White 

Persistence.Medium-Short 


In general, operat ion of the 3KP4 at an ultor voltage less 
than 1500 volts is not recommended. 

The PERSISTENCE CHARACTERISTICS 
of the P4-sulfide phosphor are the same as those shown for 
the Pll phosphor at the front of this Section 


3KP7 

OSCILLOGRAPH TUBE 


ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


The 3 K.P 1 is the same as the 3 KP 1 except for the follow¬ 
ing items: 


General: 


Phosphor (For Curves, 
Fluorescence. . . . 

Persistence . . . 
Phosphorescence . . 
Persistence . . . 


see front of this Section).P7 

.Pu rpl i sh-Bl ue 

.Med i un>-Short 

. Yellowish-Green 

.Very Long 


In general, operat i on of the yffPT at an ultor voltage less 
than 1500 volts is not recommended. 


3KPII 

OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3 KP 11 is the same as the 3 KP 1 except for the follow¬ 
ing items: 


General: 

Phosphor (For Curves, see front of this Section). Pll 

FI uorescence.B1 ue 

Phosphorescence.Blue 

Persistence.Medi um-Short ( 


In general, operation of the 3KP11 at an ultor voltage less 
than 1500 volts is not recommended. 


Indicates a change. 
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3KPI6 

OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS _ ELECTROSTATIC DEFLECTION 

The 3 KP 16 is the same as the 3 KP 1 except for the follow¬ 
ing items: 

General: 

Phosphor (For Curves, see front of this Section).P16 


FI uorescence— 

Visible radiation.Violet 

Invisible radiation.Near-Ultraviolet 

Phosphorescence— 

Persistence of visible radiation . Very Short 

Persistence of invisible radiation . Very Short 


In general, operation of the 3KP16 at an ultor voltage less 
than 1500 volts is not recommended. 
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OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS _ ELECTROSTATIC DEFLECT I ON 

The 3 RP 1 is the same as the jRPi-A except for the following | 
iterns: 

General: 

Faceplate.Spherical Clear Glass 

. J-24P1 

.7 oz 


Bui b 
Weight (Approx. 



DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 


SEPT. 1, 1955 
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3RPI-A 

OSCILLOGRAPH TUBE 


ELECTROSTATIC FOCUS 


ELECTROSTATIC DEFLECTION 


Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current.0.6 ± 10%.amp 

Direct interelectrode Capacitances (Approx.): 

Grid No.l to all other electrodes .... 8 /x/xf 

Deflecting electrode DJi to 

deflecting electrode DJ 2 . 2 pyj.f 

Deflecting electrode DJ 3 to 

deflecting electrode DJ 4 . 2 /x/xf 

DJi to all other electrodes. 11 fi/i f 

DJ 2 to all other electrodes. 8 /a/af 

DJ^ to all other electrodes. 7 /x/xf 

DJ 4 to all other electrodes. 8 /x/xf 

Faceplate.Flat Clear Glass 

Phosphor (For Curves, see front of this Section).PI 

Fl uorescence.Green 

Phosphorescence.Green 

Persistence . Medium 


Focusing Method . 

Deflection Method . 

Overal1 Length. 

Greatest Diameter of Bulb . . . 
Minimum Useful Screen Diameter. 

Mounting Position . 

Weight (Approx.). 

Bulb. 


/ mi t 

8 /x/xf 

at Cl ear G1 ass 

n).PI 

. . . .Green 
. . . .Green 
. . . Mediurn 
El ectrostat i c 
El ectrostat i c 
9-1/8" + 1/4" 
3 " ± 1/16" 
. . 2-3/4" 

.Any 

... 12 oz 


.Small-Shell Duodecal 10 -Pin (JETEC No.B10-75), 

or Small-Shell Duodecal 12 -Pin (JETEC No.B12-43) 
ing Designation for BOTTOM VIEW.12E 


Heater 
Grid No. 1 
Cathode 
Grid No .3 
I nternal 
Connection- 
Do Not Use 
Def1ecting 
Electrode 
DJ 3 

Def1ecting 
Electrode 
DJ 4 



Pin 8 - Ul tor 

(Grid No.2, 
Grid No.4, 
Col 1 ector) 
Pin 9 - Def1ecting 
Electrode 

DJ2 

Pin 10 - Def1ecting 
El ect rode 
DJi 

Pin 11 - Internal 

Connection- 
Do Not Use 
Pin 12 - Heater 


DJ 2 and DJ2 are nearer the screen 
DJg and DJ 4 are nearer the base 


1 Pins 5 and 11 are omitted from the 10-pi 
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3RPI-A 

OSCILLOGRAPH TUBE 


With DJi positive with respect to DJ 2 , the spot is 
toward pin 4. With DJ 3 positive with respect to DJ 4 , 
is deflected toward pin 1 . 


def 1 ectecf 
the spot 


The plane through the tube axis and pin 1 may vary from the 
trace produced by DJ^ and CU 4 by 10° (measured about the tube 
axis). 

The angle between DJi - DJo trace and DJo - DJ 4 trace is 90° 

± 3 °. ^ 1 


Maximum Ratings, Design-Center Values'. 

ULTOR 0 VOLTAGE. 2500 max. volts 

ULTOR INPUT (AVERAGE). 6 max. watts 

GRID-No .3 VOLTAGE. 1000 max. volts 

GRID—No.1 VOLTAGE: 

Negative bias value. 200 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE. 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 


Equipment Design Ranges: 


For any ultor voltage 

Grid-No .3 Voltage 

for Focus. 

Maximum Grid-No.1 

Voltage for Visual 
Extinetion of Un- 
deflected Focused 

Spot. 

Grid-No .3 Current for 
Any Operating Con¬ 
dition . 

Deflection Factor: 

DJi & DJ 2 . 

DJ 3 & DJ 4 . 

Spot Position. 


(E c 4) between 500* and 2500 volts 

16.5% to 31 % of E c4 volts 


-6.75% of Ec 4 


vol ts 


-15 to +10 


/zamp 


73 to 99 v dc/in./kv of Ec 4 
52 to 70 v dc/in./kv of Ec 4 

m 


O The."ultor" in a cathode-ray tube is the electrode to which is applied 
the highest dc voltage for accelerating the el ectrons in the beam prior 
to its deflection. in the 3 RPI-A, the ultor function is performed by 
grid No. 4 . Since grid No.4, grid No.2, and collector are connected to¬ 
gether within the 3RP1-A, they are collectively referred to simply as 
"ultor" for convenience in presenting data and curves. 

* Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 500 volts is recommended only for low-velocity de¬ 
flection and low ambient-light levels. 

M The. center of the undeflected focused spot will fall within a circle 
having 7.5-mm radius concentric with the center of the tube face. 
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3RPI-A 

OSCILLOGRAPH TUBE 


N 


Examples of Use of Design Ranges: 



For ultor voltages of 

Grid-No.3 Voltage 

1000 

2000 

VO Its 

for Focus. 

Maximum Grid-No.1 

Voltage for Visual 
Extinet ion of Un¬ 
deflected Focused 

165 to 310 

330 to 620 

vol ts 

Spot. 

Deflection Factors: 

-67.5 

-135 

vol ts 

DJi & DJ 2 . 

73 to 99 

146 to 198 

volts dc/in. 

DJ 3 & DJ 4 . 

Maximum Circuit Values: 

52 to 70 

104 to 140 

volts dc/in. 

Grid-No.1-Circuit Resistance . . . , 
Resistance in Any Deflecting- 

. . . . 1.5 

max. megohms 

El ectrode Ci rcu i t" . 


. . . . 5 

max. megohms 

"it is recommended that the 
approximately equal. 

def1ecting-electrode circuit 

resistances be 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 
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/ 3RPI-A 

OSCILLOGRAPH TUBE 


TYPICAL OSCILLOGRAPH CIRCUIT 



92 CS- 6777 RI 


Cl: 0.2 
C2 : 1.0 /j .f 

C3 C4 C5 C6: 0.05-^f Blocking 
Capacitors* 

R1 R2: 2.5 Megohms, 0.5 Watt 
R3: 2.5 Megohms, 1 Watt 


R4: 1.0-Megohm Potentiometer 

R5: 0.5 Megohm, 0.5 Watt 

R6: 0.35 Megohm, 0.5 Watt 

R7 R8: Dual 5-Megohm Potentiometer 

R9 R10: Dual 5-Megohm Potentiometer 

Rll R12 R13 R14: 2 Megohms, 0.5 Watt 


When cathode is grounded, capacitors should have high voltage rating; 
when ultor is grounded, they may have low voltage rating. For dc ampli¬ 
fier service, deflecting electrodes should be connected direct to ampli¬ 
fier output. In this service, it is preferable usually to remove 
def1ecting-electrode resistors to minimize loading effect on amplifier. 
In order to minimize spot defocusing, it is essential that ultor be 
returned to a point in the amplifier system which will give the lowest 
possible potential difference between ul tor and t he defl ect i ng el ect rodes. 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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AVERAGE CHARACTERISTICS 
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3WPI 

OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



DATA 

|General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . . 4.6 to 8.7 mif 

Cathode to all other electrodes. ... 3 to 5.7 fifif 

Deflecting electrode DJ j to 

deflecting electrode DJ 2 . 1.7 to 3-3 

Deflecting electrode DJ 3 to 

deflecting electrode DJ 4 . 1 to 2 mif 

DJ | to all other electrodes. 5.5 to 10.5 ////f 

DJ 2 to all other electrodes. 5.5 to 10.5 fi/if 

DJ 3 to all other electrodes. 3-5 to 6.8 mi f 

DJ 4 to all other electrodes. 3-5 to 6.8 /^uf 

Faceplate, Flat.Clear Glass 

Phosphor (For Curves, see front of this Section) ..... PI 

Fluorescence.Green 

Phosphorescence.Green 

Persistence.Medium 

Focusing Method.El ect rostat i c 

Deflection Method.Electrostatic 

Def1ecting-electrode 

arrangement. See Dimensional Outline 

Overall Length . 11-1/2" ± 1/8" 

jGreatest Diameter of Bulb.3" ± 1/16" 

[Minimum Useful Screen Diameter.2-3/4" 

inimum Useful Scan (Centered with 
respect to tube face): 

By deflecting electrodes DJ | & DJ 2 .2-1/2" 

By deflecting electrodes DJ 3 & DJ 4 .2-1/4" 

|Weight (Approx.) . 1 lb 

Mounting Position.Any 

Bulb . ..J24R 

Base . Small-Shell Duodecal 10-Pin (JETEC No.B10-75), 

or Small-Shell Duodecal 12-Pin (JETEC No.B12-43) 

Basing Designation for BOTTOM VIEW . 12T 


Pin 

1 

- Heater 

Pin 

8 

- Ul tor 

Pin 

2 

- Grid No.l 



(Grid No.2, 

Pin 

3 

- Cathode 

(b) (7) 


Grid No.4, 

Pin 

4 

- Grid No.3 



Col 1 ectorj 

Pin 

6 

- Deflecting 

(aY [4 Pin 

9 

- Def1ecting 



Electrode 



Electrode 



DJ, 



DJ 4 

Pin 

7 

- Def1ecting 

p i n 

10 

- Def1ecting 



Electrode 

Cl) ClB) 


Electrode 



DJ 2 



DJ 3 




Pin 

12 

- Heater 
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3WPI 

OSCILLOGRAPH TUBE 




Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

ULTOR INPUT (AVERAGE). 

GRID-No.3 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative bias value. 

Positive bias value. 

Positive peak value. 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 

DEFLECTING ELECTRODE . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

jEquipment Design Ranges: 

For any ultor voltage (Ecu) between recommended 
minimum* and 2500 volts 

|Gr i d—No.3 Vol tage 


for Focus.16.5% to 31% of 

|Gr i d—No. 1 Voltage 
for Visual Ex¬ 
tinction of Unde¬ 
flected Focused 


04 


Spot. 

Grid-No.3 Current 
for Any Operat¬ 
ing Condition. . . 
jDeflection Factors: 

D J | &, D J 2. 

D J 3 & D J 4.. 

Spot Position. . . . 


-3% to -5% of E C4 


-15 to +10 

41.5 to 50.5 
28.5 to 35 


Examples of Use of Design Ranges: 

For ultor voltage of 1000 

Grid-No.3 Volt- 


1500 


age for Focus. 
Grid-No.1 
Voltage for 
Visual Ex¬ 
tinction of 
Undef1ected 
Focused Spot . 
Def1ection 
Factors: 

DJ 1 & DJ 2 . . . 

D J 3 & DJ 4 . . . 


2500 max. 

vol ts 

6 max. 

watts 

1000 max. 

vol ts 

200 max. 

vol ts 

0 max. 

vol ts 

0 max. 

vol ts 

500 max. 

vol ts 

180 max. 

vol ts 

180 max. 

vol ts 

recommended 

vol ts 


vol ts 


/xa 

v dc/in./kv 

of Ec 4 

v dc/in./kv 

of E C4 

2000 

volts 

330 to 620 

vol ts 


165 to 310 247 to 465 


-30 to -50 -45 to -75 -60 to-100 volts 


41.5 to 50.5 

28.5 to 35 


62.3 to 75.8 
42.8 to 52.5 


83 to 101 v 
57 to 70 v 


dc/in. 
dc/in. 


Brilliance and definition decrease with decreasing ultor voltage. 
Recommended minimum for the 3WP1 in general service is 1000 volts 
but a value as low as 500 volts may be used under conditions of low- 
velocity deflection and low ambient-light levels. 


See next page. 
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OSCILLOGRAPH TUBE 


Maximum Circuit Values: 

Griri-No. 1-Ci rcuit Resistance. 1.5 max. megohms 

Resistance in Any Deflecting- 

Electrode Circuit" . 5 max. megohms 


SPECIAL PERFORMANCE DATA 

For ultor voltage of 1500 volts 

Line Width*. 0.026 max. inch 

Peak Grid-No.1 Drive from Spot 

Cutoff*. 50 max. volts 

Raster Shape . § 

Deflection Factor Uniformity . 4 


## With grid-No.l voltage adjusted to give a spot that is just visible, 
and the tube shielded from all extraneous fields, the center of the 
undeflected focused spot will fall withinacirc 1 e of 3 / 16 -inch radius 
concentric with the center of the tube face. 

* it i s recommended that the deflecting-electrode-circuit resistances be 
approximately equal. 

* Under the following conditions: heater voltage of 6.3 volts, brightness 
of 7 foot-1amberts measured on a 2 " x 2”, 49-line raster with high- 
frequency scanning applied to deflecting electrodes DJi and 0J2- For 
line-width measurement, the high-frequency scanning is adjusted to 
give a raster width of 6.9 cm with the grid-No.3 voltage adjusted to 
give sharpest focus at center of tube face. Raster height is con¬ 
tracted until the individual scanning lines are just barely distin¬ 
guishable. Line width is expressed as the quotient of the contracted 
raster height measured at the center line of the tube face divided by 
the number of scanning lines (49). 

§ Under the following conditions: heater voltage of 6.3 volts, grid-No .3 
voltage adjusted for focus, and grid-No.l voltage adjusted to give 
visible raster. With 49-line raster centered with respect to the . tube 
face and size adjusted to give mean dimensions of 1. 875" in 1DJ2 direc¬ 
tion and 1.688" in 3DJ4 direction, all points on the raster will lie 
within the area between the two rectangles also centered with respect 
to the tube face; the one, 1.920" in 1DJ2 direction by I. 73 O" in 3DJ4 
direction; the other, 1.830" in 1DJ2 direction and 1.646" in 3 DJ 4 
direction. 

* The deflection factor for either DJ 1 and DJ 2 electrodes or DJ 3 and 
DJjj. electrodes for a deflection of less than 75 per cent of the respec¬ 
tive useful scan will not differ from the deflection factor for the 
corresponding deflecting electrodes at 25 per cent of the useful scan 
by more than 2 per cent. 
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(L OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM OF BASE. 
THE PLANE THROUGH THE TUBE AXIS AND PIN 3 MAY VARY FROM 
THE TRACE PRODUCED BY DJj AND DJ 2 BY AN ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF ± 10°. ANGLE BETWEEN 
DJ a - DJ 2 TRACE AND DJ 3 - DJ 4 TRACE IS 90° ± 1°. 

DJj_ AND DJ 2 ARE NEARER THE SCREEN: DJ ? AND DJ U ARE NEARER 
THE BASE. WITH DJ X POSITIVE WITH RESPECT TO DJ 2 , THE 
SPOT WILL BE DEFLECTED TOWARD PIN 3: LIKEWISE, WITH DJ 3 
POSITIVE WITH RESPECT TO DJ 4 , THE SPOT WILL BE DEFLECTED 
TOWARD PIN 12. 
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OSCILLOGRAPH TUBE 


TYPICAL OSCILLOGRAPH CIRCUIT 



Cl: 0.5 /if, 3000 volts 
C2: 8 /if, 250 volts 

C3: 1 /if, 200 volts 

C4: 1 /if, 200 volts 

C5: 0.05 /if, 3000 volts 
C6 C7 C8 C9: 0.05 /if, 600 volts 
R1 R2: 510000 ohms, 1/2 watt 
R3 R4 R5 R 6 : 270000 ohms, 1/2 watt 
R7: 220000 ohms, 1/2 watt 
R 8 : 500000-ohm potentiometer, 
1/2 watt 

R9: 300000 ohms, 1/2 watt 
R10: 100000-ohm potentiometer, 
1/2 watt 


Rll R12: Dual 1-megohm■potentiometer 
1/2 watt 

R13 R14: Dual 1-megohm potentiometer, 
l /2 watt 

R15 R16 R17 R18: 1.5 megohms, 1/2 
watt 

R19: 2 megohms, 1 watt 
R20: 510000 ohms, 1/2 watt 
R21: 5 megohms, 1/2 watt 
R22: 5100 ohms, 1/2 watt 
Tl: Transformer, with 6 .^-volt/l- 
ampere secondary, insulated 
for at least 3000 volts, such 
as Thordarson T26F65. 

FI: 1-ampere fuse 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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3WPI 

AVERAGE CHARACTERISTICS 


Ef = 6.3 VOLTS 

GRID-N-S3 VOLTS ADJUSTED FOR FOCUS. 

GRID-N^l VOLTS ADJUSTED TO GIVE ULTOR-CURRENT VALUE 
REQUIRED TO MAINTAIN CONSTANT LINE WIDTH AT DIFFERENT 
ULTOR VOLTAGES. FOR A GIVEN ULTOR VOLTAGE,LINE WIDTH 
AND RELATIVE LINE BRIGHTNESS INCREASE WITH INCREASE j 
IN ULTOR CURRENT. 

| * LINE WIDTH MEASURED BETWEEN POINTS WHERE BRIGHTNESS 
WAS APPROX. 1/2 THAT AT CENTER OF LINE. 



1500 


1700 1900 2100 

ULTOR VOLTS 


2300 2500 
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CHARACTERISTICS 



i i i i m i i i i i i it rrn i i i 11 i i i itt 




















- E-f = 6.3 VOLTS 

“ GRID-N-S3 VOLTS ADJUSTED FOR FOCUS. 

r.oin-Mo i vniT<5 = n 

































































































J ICAL FLUORESCENT-SCREEN 
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CURRENT (MEASURED ON SPECIAL 
LABORATORY TUBE). 
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MAX. ULTOR 
CURRENT 
FOR ANY TUBE 
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AVERAGE CHARACTERISTICS 



i i 11 i ii i m i i mi i i 11 i ii i i i n i r 
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_ E f = 6.3 VOLTS 

- GRID-N—3 VOLTS ADJUSTED FOR FOCUS. 
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-FLUORESCENT-SCREEN CURRLNI 
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3WP2 

OSCILLOGRAPH TUBE ' ' 

ELECTROSTATIC FOCUS _ ELECTROSTATIC DEFLECTION 

The 3WP2 is the same as the 3WP1 except for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section).P2 

Fluorescence.Greenish-Yellow 

Phosphorescence . Greenish-Yellow 

Persistence.Long 

Line width and drive values for the 3WP2 are the same as 
those shown for type 3WP1 under the heading SPECIAL PER¬ 
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 


3WPII 

OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 3WP11 is the same as the 3WP1 except for the following 
items: 

General: 

Phosphor (For Curves, see front of this Section). Pll 


Fluorescence. Blue 

Phosphorescence.Blue 

Persistence.Short 


Line width and drive values for the 3WP11 are the same as 
those shown for type 3WP1 under the heading SPECIAL PER¬ 
FORMANCE DATA and are based upon operation at brightness 
values calculated from 3WP1 performance. 
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Ef' = 6.3 VOLTS 

GRID-N«3 VOLTS ADJUSTED FOR FOCUS 
POST-ULTOR (GRID N« 5 & COLLECTOR) VOLTS 
GREATER THAN ULTOR (GRIDS N«2 & N«4) 
VOLTS 

GRID-N»I VOLTS = 0 

-MAX. TOTAL CURRENT FOR ANY TUBE 

-TYPICAL FLUORESCENT-SCREEN 

(POST-ULTOR) CURRENT 
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5ADPI 

AVERAGE CHARACTERISTICS 
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5ADPI 

CHARACTERISTICS 


E-p = 6.3 VOLTS 

GRID-N 23 VOLTS ADJUSTED FOR FOCUS. 
POST-ULTOR (GRID N* 5 & COLLECTOR) VOLTS 
GREATER THAN ULTOR(GRIDS N2 2 8 . N^4) 
VOLTS. 

GRID-NSI VOLTS = 0 

--MAX. TOTAL CURRENT FOR ANY TUBE. 

-TYPICAL FLUORESCENT-SCREEN 

(POST-ULTOR) CURRENT. 
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1800 2000 2200 
ULTOR VOLTS 
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5ABP4 

OSCILLOGRAPH TUBE 


POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



5ABP7 

OSCILLOGRAPH TUBE 


POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



5ABPII 

OSCILLOGRAPH TUBE 


POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



NOV. 1, 1955 


TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


DATA 



















5ADPI 
OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



ac or dc vol ts 


4.2 to 7.9 
3.1 to 5.8 

1.7 to 3-1 

0.7 to 1.3 
4.4 to 9.2 
4.4 to 9.2 

2.8 to 5.3 
2.8 to 6.3 


A^f 

mif 

/z/zf 

A^f 

A^f 

A(ftf 

A^f 

A^f 


DATA 

General: 

[Heater, for Uni potential Cathode: 

Voltage. 6.3 

Current. 0.6 ± 10% .amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 

Cathode to all other electrodes. . 

Deflecting electrode DJ ( to 
deflecting electrode DJ 2 .... 

Deflecting electrode DJ* to 

deflecting electrode DJ^ .... 

DJ | to all other electrodes. . . . 

DJ 2 to all other electrodes. . . . 

DJ 3 to all other electrodes. . . . 

DJ^ to all other electrodes. ... 

Faceplate, Flat.Clear Glass 

Phosphor (For Curves, see front of this Section).PI 

Fluorescence.Green 

Phosphorescence.Green 

Persistence.-.Medium 

Focusing Method.Electrostatic 

Deflection Method.Electrostatic 

Def1ecting-elect rode 

arrangement.. See Dimensional Outline 

Overall Length . 16-3/4" ± 3/16" 

Greatest Diameter of Bulb.5-1/4" ± 3/32" 

Minimum Useful Screen Diameter . .... 4-1/2" 

Weight (Approx.) . 2-1/2 lbs 

Mounting Position.Any 

Cap.Recessed Small Ball (JETEC No.Jl-22) 

Bulb.J42 

Base . Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 

Basing Designation for BOTTOM VIEW . 14J 


Pin 1 - Heater 
Pin 2 - Cathode 
Pin 3-Grid No.l 
Pin 4 - No Connec- 
tion-Do 
Not Use 
Pin 5-Grid No.3 
Pi n 7 - Defl ect i ng 
El ect rode 
DJ 3 

Pi n 8 - Deflecting 
Electrode 
DJ 4 



Pin 9-Ultor 

(Grid No.2, 
Grid No.4) 

Pin 10 - Deflecting 
El ect rode 
DJ 2 

Pin 11 - Defl ect i ng 
El ectrode 
DJ | 

Pin 12 - No Connec- 
t i on 

Pin 14 - Heater 
Cap - Post-Ul tor 
(Grid No.5, 
Col 1 ector) 
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5ADPI 

OSCILLOGRAPH TUBE 


Maximum Ratings, Design-Center Values: 

POST-ULTOR VOLTAGE . 

ULTOR VOLTAGE. 

RATIO OF POST-ULTOR VOLTAGE TO 

ULTOR VOLTAGE. 

GRID-No.3 VOLTAGE. 1000 

GRID-No.l VOLTAGE: 

Negative bias value. 

Positive bias value* . . 

Positive peak value. 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 
DEFLECTING ELECTRODE ...... 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode . 

Heater positive with 

respect to cathode . 

Equipment Design Ranges: 

With any post-ultor voltage (E c J between 2,000* and 6000 volts 
and any ultor voltage (E C J oet'ween 1500** and2600 volts 

[Gri d-No.3 Vol tage 


6000 

max. 

vol 

ts 

2600 

max. 

vol 

ts 

2.3:1 

max. 



1000 

max. 

vol 

ts 

200 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

500 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 


for Focus. 

|Gri d-No. 1 Vol tage 
for Visual Ex¬ 
tinction of Unde- 
f 1 ected Focused 

Spot. 

Grid-No .3 Current 
for Any Operating 

Condition. 

Deflection Factors:# 
When E c - 2 x E c : 

DJ, & 5 DJ 2 . . 

DJ3 & DJ4. . . . 

When E c ~ E c : 

DJ, & 5 DJ 2 . ? . . 

DJ3 & DJ4. . . . 

Spot Position. . . . 


20% to 34.5% of Ec 4 


-2.25% to -3.75% of E c 


-15 to +10 


26.7 to33.3 
20.3 to 25 

21.5 to 26.5 
16 to 20 
M 


vol ts, 


vol ts 


//.amp 


dc/in. /kv of 
dc/in./kv of 

dc/in./kv of 
dc/in./kv of 


At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 

It is recommended that the post-ultor voltage be not lessthan 3000 
volts for high-speed scanning. 

** Recommended minimum value of ultor voltage. 

## With heater voltage of 6.3 volts, post-ultor voltage of 4000 volts, 
ultor voltageof 2000 volts, grid-No .3 voltage adjusted to give focus , 1 
grid-No.l voltage adjusted to give spot that is just visible, each 
deflecting electrode connected through a l-megohm resistor to ultor, 
and the tube shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having an 8 -mm 
radius concentric with the center of the tube face. 


: See next page. 
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5ADPI 

OSCILLOGRAPH TUBE 



Examples of Use of Design Ranges: 

\With post-ultorvoltage of 2000 


[and ultor voltage of 2000 

Grid-No.3 
Voltage for 

Focus . 400 to 690 

Grid-No.1 
Voltage for 
Visual Ex- 
t i netion of 
Undeflected 
Focused Spot. 

Def1ection 
Factors:# 

DJ | & DJ 2 . . 

DJ3 & DJ^ . . 

Maximum Circuit Values: 

Gr id-No. 1-C ircuit Resistance. 
Resistance in Any Deflecting- 
E1ectrode Circuit". 


3000 

1300 


4000 

2000 


300 to 515 400 to 690 


-45 to -75 -34 to -56 -45 to -75 


43 to 53 
32 to 40 


40 to 50 
30.5 to37.5 


53.4 to 66.6 
40.6 to 50 


1.5 max. 
5.0 max. 


volts 

volts 

vol tsl 


vol ts 


dc/in. 
dc/in. 


megohms 

megohms 


SPECIAL PERFORMANCE DATA 

With post-ultor voltage of 3000 volts 

and ultor voltage of 1500 volts 

Line Width*. 0.030 max. inch| 

Peak Grid-No.1 Drive from 

Spot Cutoff*. 45 max. volts 

Raster Shape. § 

^ The deflecting electrodes in the 5ADP1 are designed to have extra-high 
deflection sensitivity and consequently produce less than full-screen 
deflection. With post-deflection acceleration, the length of deflection 
in either horizontal or vertical direction may be limited to 4-1/4 
inches; without post-deflection acceleration, def 1 ection to ful 1 screen 
diameter will ordinarily be obtained. 

* It is recommended that the def1ecting-electrode-circuit resistances 
be approximately equal. 

• Under the following conditions: heater voltage of 6.3 volts, bright¬ 
ness of 15 foot-1amberts measured on a 2" x 2", 49-line raster with 
high-frequency scanning applied to deflecting electrodes DJ t and 0J 2 . 
For line-width measurement, the high-frequency scanning is adjusted 
to give a raster width of 12 cm with the grid-No .3 voltage adjusted 
to give sharpest focus at center of tube face. Raster height is con-| 
tracted until individual scanning 1 ines are just barely d i st i nguishable. : 
Line width is expressed as the quotient of the contracted raster height 
measured at the center line of the tube face divided by tue numberl 
of scanning 1 ines (49). 

9 Under the folIowing conditions: heater voltage of 6.3 volts, grid-No.3 
voltage adjusted for focus, and grid-No.l voltage adjusted to give 
visible raster. With 49-line raster, the size of which is adjusted 
so that the widest points on the raster just touch the sides of a 
square 3.075" on a side, no point on the raster sides will lie within 
an inscribed square 2.925" on a side having its sides parallel to 
the sides of the 3.075" square and its center at the center of the 
3.075" square. 
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5ADPI 

OSCILLOGRAPH TUBE 



4 OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 
FROM PERPENDICULAR. ERECTED AT CENTER. OF BOTTOM OF BASE. 
THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE TRACE PRODUCED BY DJ j. AND DJ 2 BY 
THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT THE TUBE 
AXIS): PIN 5, ±10°; SIDE TERMINAL (ON SAME SIDE OF TUBE 

AS PIN 5), ±10°. ANGLE BETWEEN DJ - DJ 2 TRACE AND DJ o — 
DJ 4 TRACE IS 90° ±1°. 

DJ j AND DJ 2 ARE NEARER THE SCREEN. DJ ? AND DJ 4 ARE NEARER 
THE BASE. WITH DJ 1 POSI T I VE Wl TH RESPECT TO DJ 2 , THE SPOT 
Wl LL BE DEFLECTED TOWARD PIN 5; LI KEWI SE, Wl TH DJ 3 POSITIVE 
WITH RESPECT TO DJ 4 , THE SPOT WILL BE DEFLECTED TOWARD PIN 2. 
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5AHP7, 5AHP7-A 
OSCILLOGRAPH TUBE 


ELECTROSTATIC FOCUS 


MAGNETIC DEFLECTION 



DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc voltsl 

Current. 0.6 ± 10%.amp| 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to all other electrodes. 6 /x/xf 

Cajchode to all other electrodes. 5 /u/xf 

Faceplate, Spherical.Clear Glass 


Phosphor (For Curves, 
see front of this 
Sect i on). 

Fluorescence . 
Phosphorescence 
Persistence. 
Focusing Method. . 
Deflection Method 


Type 5 AHPj 
P7" 

B1 ue 

Greenish-Yel1ow 
Long 


Type 5AHP7-A 
PI — A1 umi n i zed 
B1 ue 

G-reen i sh-Yel 1 ow 
Long 

. . . El ect rostat i c| 

. Magnetic 

Deflection Angle (Approx.) . 53° 

Overal 1 Length.11-1/8" ± 1/4" 

Greatest Diameter of Bulb.4-15/16" ± 3/32" 

Minimum Useful Screen Diameter . 4-1/4" 

Weight (Approx.).1 1 b 6 ozl 

Mounting Position.Any 

Cap.Recessed Small Ball (JETEC No.J1-22) 

Bulb.J39-l/2| 

Base . Medium-Shell Octal 8 -Pin (JETEC N 0 .B 8 -II), 

or Long Medium-Shell Octal 8 -Pin (JETEC No.B8-65) 
Basing Designation for BOTTOM VIEW . 8 EF| 


Pin 1 - No Connec- 
t i on 

Pi n 2 - Heater 
Pin 3 - Grid No.2 
Pin 4 - Grid No.4 
Pin 5 - Grid No.l 
Pin 6 - No Connec- 
t i on 



Pi n 7 - Cathode 
Pi n 8 - Heater 
Cap - U1tor 

(Grid No.3, 
Grid No.5, 
Col 1ector) 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative bias value. 

Positive bias value* . 

Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive wi th respect to cathode. 

* 

: See next page. 


10000 

max. 

vol 

ts 

1000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

700 

max. 

vol 

ts 

180 

max. 

vol 

ts 

0 

max. 

vol 

ts 

0 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 

TENTATI 

VE DATA 
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5AHP7, 5AHP7-A 
y OSCILLOGRAPH TUBE 

Equipment Design Ranges: 

With any ultor voltage (E C5 ) between 5000 # and 10000 volts 
and grid-No.2 voltage ( E C2 ^ between 300 and 700 volts 
Grid-No.4 Voltage for 
Focus-with U1tor 


Current of 100 ^tamp. . . 

Grid-No .1 Voltage for 

Visual Extinetion of 
Undeflected Focused 

0% 

to 3 . 6 % of Ec 5 

vol ts 

Spot. 

-11% 

to -25. 7% of Ef 0 

vol ts 

Grid-No.4 Current. 


-25 to +25 

uamp 

Grid-No.2 Current. 

Spot Position. 

Examples of Use of Design Ranges: 


-15 to +15 

M 

/xamp 

With ultor voltage of 


7 000 

volts 

and. grid-No.2 voltage of 
Grid-No.4 Voltage for 

Focus with U1 tor 


3 °° 

volts 

Current of 100 Atamp. . . 
Grid-No.1 Voltage for 

Visual Extinetion of 
Undeflected Focused 


0 to 250 

vol ts 

Spot. 

Maximum Circuit Values: 


-33 to -77 

vol ts 

Grid-No.1-Circuit Resistance . . 


... 1.5 max. 

megohms 


SPECIAL PERFORMANCE DATA 

Line Width: 

For ultor voltage of 7000 volts. .... 0.013 max. 4 inch 

* At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 

$ Brilliance and definition decrease with decreasing ultor voltage. 
Recommended minimum ultor voltage for the 5AHP7 is 5000 volts; 
recommended minimum for the 5AHP7-A is 7000 volts. 

With the tube shielded from extraneous fields, the center of the 
undeflected, focused, 1 ow-intensity spot will fall within a circle 
having a 5/16—inch radius concentric with the center of the tube face. 

4 With JETEC Deflecting Yoke No.120, or equivalent, and under the 
following conditions: heater voltage of 6.3 volts, ultor current 
of 100 microamperes, grid-No.2 voltage of 300 volts, and a 49-line 
raster. Raster width is adjusted to 11.4 cm and the grid-No.4 
voltage is adjusted to give sharpest focus at center of tube face. 
Raster height is contracted until individual scanning lines are 
just barely distinguishable. Line width is expressed as the quotient 
of the contracted raster height measured at the center line of the 
tube face divided by the number of scanning lines (49). 
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5AHP7, 5AHP7-A 
OSCILLOGRAPH TUBE 






7°46 / 


TRANSPARENT 

INSULATING 

COATING 

I “min. radius 


*'/8 


MEDIUM- 
SHELL OCTAL 
8-PIN BASE 
JETEC N2B8-II 
OR 

LONG MEDIUM- 
SHELL OCTAL 
8-PIN BASE 
JETEC NS B8-65 
(NOTE 3)-- 



ULTOR 
RECESSED SMALL 
BALL CAP 
JETEC NS JI-22 
(NOTE 2) 

1.375" ±.055" 


± '/ 4 


NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5. 

NOTE 2 : REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I.D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3 : t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 
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5AHP7, 5AHP7-A 
AVERAGE GRID-DRIVE CHARACTERISTICS 







Ef*=6.3 VOLT* 
ULTOR VOLTS 
GRID N£l BIA 
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5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE' - ' 



HIGH-RESOLUTION CAPABILITY ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


For use as flying-spot scanner in color video-signal generators 



DATA 


General: 

Heater, for Unipotential 

Cathode: 


Voltage. 

. 6.3 • 

. ac or dc volts 

Current. 

0.6 + 10% .amp 

Direct Interelectrode Capacitances: 


Grid No.1 to al 1 other 

el ectrodes. 

. . . . 8 yyf 

Cathode to al1 other e 

ectrodes. . 

. . . . 5 yyf 

External conductive neck 

f500 max. yy f 

coating to ultor . . 


[100 min. yyf 

Faceplate, Flat. 



Phosphor . 


.P24 



Al urninized 

Fluorescence . 


.Green 

Phosphorescence. . . . 



Persistence. 



Focusing Method. 



Deflection Method. . . . 



Deflection Angle (Approx 

). 

.40° 

Overal1 Length . 


. 12-1/2" + 3/8" 

Greatest Diameter. . . . 


. 5" + 1/8" 

(Minimum Useful Screen Diameter . . . 

. 4-1/4" 

Operating Position . . . 



Weight (Approx.) . . . . 


. . ..1.4 1 bs 


Cavity (JETEC No.Jl-21) 

Socket ... . 

. . . . See 

Operating Considerations 

'Base . . Small-Shell Duodecal 7-Pin (JETEC Group 4, No.B7-51) 

Basing Designation for 

BOTTOM VIEW 

.12C 

Pin 1-Heater 


Pin 11 - Cathode 

Pin 2 - Grid No.1 

c. S2-© 

Pin 12 - Heater 

Pin 6 - Grid No.3 

yCl S\ 

Cap - Ultor 

Pin 7-1 nternal 

( i 

(Grid No.4, 

Connection— 


Col 1ectorj 

Do Not Use 


C - External 

Pi n 10 -Grid No.2 

2 " 

Conductive 

Neck Coating 

Maximum Ratings, Design-Center Values 


ULTOR VOLTAGE. 

GRID-No.3 VOLTAGE. . . . 
GR1D-No.2 VOLTAGE. . . . 
GRID-No.1 VOLTAGE: 


. . 27000 max. volts 
. . 6000 max. volts 
. . 350 max. volts 

Negative-bias value. . 


. . 150 max. volts 

Positive-bias value. . 


. . 0 max. volts 

Positive-peak value. . 


. . 2 max. volts 



♦-Indicates a change. 
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5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode: 


During equipment warm-up period 



not exceeding 15 seconds . . 

. . . . 410 max. 

vol ts 

After equipment warm-up period 

. . . . 150 max. 

vol ts 

Heater positive with respect to cathode. 150 max. 

vol ts 

Characteristics Range Values for Equipment Design: 


For any ultor voltage (E Cli ) betwee 
Grid-No.3 Voltage for focus 

n 20000 # and 2jooo 

volts 

with ultor current of 200 yua . 
Grid-No.2 Voltage when circuit 

11% to 21.5% of E C4 

vol ts 

design utilizes fixed grid- 
No.l voltage (E C( ) for visual 
extinction of undeflected fo- 



cused spot . . . . 

Grid-No.1 Voltage for visual 

2 to 5 times Ec ( 

vol ts 

extinction of undeflected fo- 



cused spot when circuit design 
utilizes qrid-No.2 voltage 



(Ec 2 ) fixed value . 

20 % to 50% of Ec 2 

vol ts 

Maximum Grid-No.3 Current for 



ultor current of 200 yua. . . . 

170 


Grid-No.2 Current. 

-15 to +15 

//a 

Examples of Use of Design Ranges: 



For ultor voltage of 

27 000 

volts 

Grid-No.3 Voltage for focus 
with ultor current of 200 yua . 
Grid-No.2 Voltage when circuit 

4600 to 5800 

vol ts 

design utilizes fixed grid- 



No.l voltage of -70 volts for 
visual extinet ion of undef1ec- 



ted focused spot . 

Grid-No.1 Voltage for visual 

140 to 350 

vol ts 

extinction of undeflected fo¬ 
cused spot when circuit design 
utilizes grid-No.2 voltage of 

200 volts. 

-40 to -100 

vol ts 

Maximum Circuit Values: 

Grid-No.1—CIrcuit Resistance . . . 

. . . . 1.5 max. 

megohms 


Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 


OPERATING CONSIDERATIONS 

X-Ray Warning. X-ray radiation is produced at the face 
of the 5AUP24 when it is operated at its normal ultor voltage. 
These rays can constitute a health hazard unless the tube is 

__ -vindicates a change. 
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5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 


adequately shielded for X-ray radiation. Although relatively 
simple shielding should prove adequate, make sure that it 
provides the required protection against personal injury. 

The base pins of the 5AUP24 fit the Duodecal 12-contact 
socket. The socket contacts corresponding to the vacant pin 
positions should be omitted in order to provide the maximum 
insulation for the high-voltage pins 6 and 7. The socket 
should be made of high-grade, arc-resistant, insulating 
material and should preferably be designed with baffles. 

Heater Protection. A11 houg h max i mum va I ues of peak heater- 
cathode voltage are specified in the tabulated data, it is 
recommended that the mid-tap or one side of the heater trans¬ 
former winding be connected directIy to the cathode to minimize 
the possibility of heater burnout. This connection will also 
minimize the possib i I ity of damage due to heater-cathode shorts 
produced by arcing between heater and cathode when a possible 
momentary arc causes the voItage between heater and cathode to 
exceed the maximum heater-cathode ratings. 

When in some circuit designs, the heater is not connected 
directly to the cathode, precautions must be taken to hold the 
peak heater-cathode voltage to the maximum values shown in 
the tabulated data. It is also recommended that a series 
Iimiting resistance of 5 0,000 ohms be placed in both the ultor 
and grid-No.3 leads between the tube and any filter capacitors. 

Resolution of better than 800 lines at the center of the 
reproduced picture can be produced by the 5AUP24 when it is 
operated with 27,000 volts on the ultor. At lower ultor 
voltages, the resolution capability decreases. To obtain high 
resolution in the horizontal direction, it is necessary to 
useavideo amplifier havinga bandwidth of about 20 megacycles. 
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DATA 2 




y 5AUP24 

COLOR FLYING-SPOT CATHODE-RAY TUBE 



ULTOR 
RECESSED SMALL 
CAVITY CAP 
JETEC N2JI-2I 

Cnote 1) 

TRANSPARENT 

EXTERNAL 

INSULATING 

COATING 


EXTERNAL 
CONDUCTIVE 
NECK COATING 

Cnote 3 ) 

SMALL-SHELL 
DUODECAL 
7-PIN BASE 
JETEC GR0UP4, N2B7-5I 


92CS-8294R2 


NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT P-IN POSITION 3. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.G-IIO (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY INTERSECTION OF PLANE CC» OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNAL CONDUCT IVE NECK COAT ING MUST BE GROUNDED. 
NOTE 4: 4 OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF THE BOTTOM OF THE BASE. 
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AVERAGE CHARACTERISTICS 




_ 

_ 







: E^=6.3 VOLTS 
: ULTOR (GRID-N24 At 
COLLECTOR) VOL1 
: GRID—N23 VOLTS AC 
: GRID-N22 V0LTS = 2( 
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5AYP4 

VIEW-FINDER KINESCOPE 

METAL-BACKED SCREEN 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 /z/zf 

Cathode to all other electrodes. 5 /x/xfI 

External conductive coating to ultor*. . J750 max. /z/xf 

(500 m i n. /z/zf 

Faceplate, Spherical . Clear Glass 

Phosphor (For Curves, see front of this Section). . P4—Su 1 f i d e Type, 

Metal-Backed 

Fluorescence . White 

Phosphorescence.White 

Persistence. Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetici 

Deflection Angle (Approx„) . 53° 

Overall Length . 11-9/16" ± 3/8" 

Greatest Diameter of Bulb. 4-15/16" ± 3/32" 

Minimum Useful Screen Diameter . 4-1/4" 

Picture Size (Within minimum-useful-screen area) . 3~3/8" X.2-1/2" 

Weight (Approx.).1 1 b 6 oz 

Mounting Position.Any 

Ultor* Terminal. . . Recessed Small Ball Cap (JETEC No.J1-22) 

Bulb.J-39-1/2 

Base . Long Medium-Shell Octal 8-Pin (JETEC No„B8-65) 

BOTTOM VIEW 

Pin 1 - No Connec- (* ) n(T ) Pin 6 - Grid No.3 

tion Pin ^ ~ Cathode 

Pin 2 - Heater (aYX-.YjVe) Pin 8 - Heater 

Pin 3 - Grid No.2 (NrEEEJ ) Cap -Ultor 
Pin 4 - No Connec- — jhf\ (Grid No.4, 

tion Collector) 

Pin 5 - Grid No.l (jTm 

Maximum Ratings, Design-Center Values’. 

ULTOR VOLTAGE*. 10000 max. volts 

GRID-No.3 VOLTAGE. 1500 max. volts 

GRID-No. 2 VOLTAGE. 410 max. volts 

• The "ultor" in a cathode-ray tube is the electrode to which is applied 
the h ighest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 5AYP4, the ultor function is performed by 
grid No.4. Since grid No.4 and col 1ectorare connected together within 
the 5AYP4, they are collectively referred to simply as' "ultor" for 
convenience in presenting data and curves. 
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5AYP4 

VIEW-FINDER KINESCOPE 


GRID-No.1 VOLTAGE: 

Negative bias value. 125 max* volts 

Positive bias value. 0 max, volts 

Positive peak value.. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 180 max, volts 

Heater positive with respect to cathode. 180 max. volts 


Equipment Design Ranges: 

Foranyultor voltage (EcJ between 5000* and 10000 volts 
and grid-Fo . 2 voltage (E C2 ) between 200 and 410 volts 

Grid-No.3 Voltage for Focus 
with Ultor Current of 


100 ^uamp. 

0 

CO 

CO 

14.1% of L c a 

vol ts 

Grid-No.1 Voltage for Visual 
Extinction of Focused 

Raster . 

8.5% to 23.5% of E C o 

vol ts 

Max. Grid-No.3 Current** . . 
Grid-No.2 Current. 

See 

-15 

Curves 
to +15 

/jamp 

Field Strength of Adjustable 
Centering Magnet . 

0 

to 8 

gausses 

Examples of Use of Design Ranges: 

For ultor voltage of 7 000 

10000 

volts 

and grid-Fo.2 voltage of 

200 

300 

VO l ts 

Grid-No.3 Voltage for 

Focus with Ul tor 

Current of 100 /uamp. . . . 

680 to 990 

980 to 141C 

) volts 

Grid-No. 1 Voltage for 

Visual Extinction of 

Focused Raster . 

-17 to -47 

-25 to -71 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 


1.5 max. 

megohms 


* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 5000 volts. 

** Grid-No .3 current increases as the ultor voltage is decreased. 
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5AYP4 

VIEW-FINDER KINESCOPE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE OF 
TUBE AS PIN 5. 

NOTE 2; REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + 0.003" -0.000" I.D. AND 2" LONG WILL 

REST ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 
THE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 


MAY 1, 1955 


TUBE DIVISION 

RADIO CORPORATION OP AMfRICA, HARRISON, NEW JERSEY 


CE-8559 




5AYP4 

AVERAGE GRID-DRIVE CHARACTERISTIC 
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: 

= 

E.f = 6.3 VOLTS 

ULTOR (GRID N^4 AND 

COLLECTOR) VOLTS = 10000 

GRID-N* 3 VOLTS ADJUSTED TO GIVE FOCUS 
AT AVERAGE RASTER BRIGHTNESS 
: GRID 1 BIASED TO CUTOFF OF FOCUSED 

RASTER 

i RASTER SIZE = 3 3 /q * 2 l / 2 " 
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5AYP4 

AVERAGE GRID-DRIVE CHARACTERISTICS 



E f = 6.3 VOLTS 

ULTOR CGR1D N 9 4 AND 

COLLECTOR) VOLTS 

GRID~N 9 3 VOLTS ADJUSTED 
AT AVERAGE RASTE 
GRID N2| BIASED TO CUTOFF 
RASTER 



= 10000 ::::::::::::::::::: 



.R BRIGHTNESS ( - 

OF FOCUSED i :::: 
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AVERAGE GRID-DRIVE CHARACTERISTICS 
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5AZP4 

PROJECTION KINESCOPE 

ALUMINIZED FLUORESCENT SCREEN 
FORCED-AIR COOLED AT MAXIMUM ULTOR INPUT 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


ac or dc volts 
.amp 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 ... 

Current. 0.6 ± 10% . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes.8 max. yu/xf 

Cathode to all other electrodes.5 

Faceplate, Spherical . Non-browning Glass 

Refractive index . 1.519 

Phosphor (For Curves, see front of this Section). . P4—Silicate Type 

A1uminized 

Fluorescence . White 

Phosphorescence.White 

Persistence.Medium 

Focusing Method...Electrostatic 

Deflection Method...Magnetic 

Deflection Angle (Approx.) . 50° 

Overall Length.12-3/16" ±3/8"; 

Greatest Diameter of Bulb. 5 " ± 1/8" 

Minimum Useful Screen Diameter . 4—1/2"j 

Minimum Opt ical-Qual ity-Ci rcle Diameter.4-1/4" 

Weight (Approx.) . 1-1/2 lbs 

Mounting Position.Any 

Ultor Lead.Molded-On Insulated Cable 48" Long 

Bulb. J-40 

Base . Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

Basing Designation for BOTTOM VIEW . 12AA| 


Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 6 - Grid No.3 
Pin 7 - Internal 

Connection- 
Do Not Use 
Pin 10 - Grid No.2 



Pin 11 - Cathode 
Pin 12 - Heater 
Flexible 

Cabl e - U1 tor 

(Grid No.4, 
Col lector) 


NOTE: Socket contacts for vacant pin positions 3,4,5,8, 
and 9 should be removed so that maximum insulation 
is provided for pins 6 and 7. 

Air Flow to Face (When average ultor input exceeds 9 watts): 
An adequate air flow sufficient to limit the faceplate 
temperature to the specified value should be delivered 
perpendicularly from a nozzle having a diameter of about 
2 inches onto the face of the tube when it is in opera¬ 
tion. The blower should have adequate capacity to pro¬ 
vide for a total system pressure drop including that of 
theairfilter. 

Face Temperature.100 max. °C 
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5AZP4 

PROJECTION KINESCOPE 


Maximum Ratings, Absolute Values: 

ULTOR VOLTAGE. 40000 max. volts 

ULTOR INPUT (AVERAGE): 

Without forced-air 

cooling of faceplate. 9 max. 

With forced-air 

cooling of faceplate. 12 max. 

GRID-No.3 VOLTAGE. 9000 max. 

GRID-No.2 VOLTAGE..-. 400 max. 

GRID-No.1 VOLTAGE: 

Negative bias value. 150 max. 

Positive bias value. 0 max. 

Positive peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 175 max. 

Heater positive with respect to cathode . 10 max. 

Equipment Design Ranges: 

For any ultor voltage (E c ) between 35000* and 40000 vo 
Grid-No.3 (Focusing Electrode) 

Voltage for ultor current 

of 300 //amp.18.5% to 22.5% of E c 

Grid-No.2 Voltage when cir¬ 
cuit design utilizes grid- 
No.l voltage (Ec ( ) at 
fixed value for raster 

cutoff.2.15 to 5.4 times E c 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2 voltage 


9 max. watts 

12 max. watts 
9000 max. volts 
400 max. volts 

150 max. volts 
0 max. volts 
2 max. volts 

175 max. volts 
10 max. volts 


(Ec 2 ) a t fixed value . 


-18.5% to -46.5% of E r 


Maximum Grid-No.3 Current 
for ultor current of 

300 //amp. 100 

Grid-No.2 Current. -15 to+15 

Examples of Use of Design Ranges: 

For ultor voltage of 36000 volts 

Grid-No.3 (Focusing Electrode) 

Voltage for ultor current 

of 300 A*amp. 6650 to 8100 

Grid-No.2 Voltage when cir¬ 
cuit design utilizes grid- 
No.l voltage of -65 volts 

for raster cutoff. ..... 140 to 350 

Grid-No.1 Voltage for Visual 
Extinction of Focused Raster 
when circuit design utilizes 
grid-No.2 voltage of 200 

volts.. . -37 to -93 


6650 to 8100 


140 to 350 
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5AZP4 

PROJECTION KINESCOPE 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance . 1.5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 35000 volts. 


OPERATING CONSIDERATIONS 

X-ray radiation is produced at the face of the 5AZP4 when 
it is operated at its normal ultor voltage. These rays 
can constitute a health hazard unless the tube is ade¬ 
quately shielded. For X-ray shielding considerations, 
see sheet X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES at 
front of this Section. 

An air-cooling system is required to cool the face of the 
5AZP4 when the tube is operated with an average ultor in¬ 
put in exGess of 9 watts. The system consists of a suit¬ 
able blower and air duct, having an outlet diameter of 
about 2 inches, directed perpendicuIarIy onto the face of 
the tube. The air flow must be adequate to limit the 
faceplate temperature to I00°C. The cooling air must not 
contain water, dust, or other foreign matter. The air- 
cooling system should be electrically interconnected with 
the ultor power supply to prevent operation of the tube 
without cooling. 


4-56 


TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


TENTATIVE DATA 2 















5AZP4 

PROJECTION KINESCOPE 


NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR-CABLE CONNECTION AT BULB WALL BY ANGULAR 
TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 20°. UL¬ 
TOR-CABLE CONNECTION IS ON SAME SIDE AS VACANT PIN PO¬ 
SITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.500" + 0.003" - 0.000" I . D. AND 2" LONG WILL 
REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT¬ 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. SOCKET CONTACTS CORRESPONDING TO VACANT 
PKN POSITIONS No.3, 4, 5, 8, AND 9 SHOULD BE REMOVED IN 
ORDER TO PROVIDE MAXIMUM INSULATION FOR PINS No.6 AND 7. 

NOTE l*: ULTOR CABLE SHOULD NOT BE SHARPLY BENT WITHIN 
3" OF BULB WALL. 

NOTE 5: THE WINDINGS OF THE DEFLECTING YOKE SHOULD NOT 
EXTEND MORE THAN 2" FROM THE REFERENCE LINE TOWARD THE 
BASE. THEY SHOULD BE INSULATED TO WITHSTAND 20 KV AND 
BE SPACED AT LEAST I / 10" FROM THE TUBE NECK. 
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5BPI-A 

HIGH-VACUUM CATHODE-RAY TUBE 


(continued from preceding page) 


Maximum Ratings, Absolute Values: 


ANODE-No.2 & GRID-No.2 VOLTAGE. . . 


2200 

max. volts 

ANODE-No.1 VOLTAGE. 

. . . 

1100 

max. vol ts 

GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 



Negative Value. 

Positive Value.. 

. . . 

125 

max. vol ts 

. . . 

0 

max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 




ANY DEFLECTING ELECTRODE 

550 

max. volts 

Typical Operation: 




Anode-No.2 & Grid-No.2 Voltage* . . 
Anode-No.1 Volt, for Focus at 75% 

1500 

2000 

. . . volts 

of Grid-No.l Volt, for Cutoff* . 

337 

450 

... volts 

Grid-No.l Volt, for Visual Cutoff#. 

-30 

-40 

... volts 

Max. Anode-No.1 Current Range*. Between - 

-50 and 

+10 uamp. 

Deflection Sensitivity: 




DJi and DJ2 . 

0.404 

0.303 

. . mm/v dc 

DJ3 and DJ4 .. 

Deflection Factor:** 

0.446 

0.334 

. . mm/v dc 

DJi and DJ2 . 

63 

84 

. . v dc/in. 

DJ3 and DJ4 . 

57 

76 

. . v dc/in. 


* Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 1500 volts. 

• Individual tubes may require between +25* and -30* of the values shown 
with grid-No.1 voltages between zero and cutoff. 

I Visual extinction of stationary focused spot. Supply should be adjust¬ 
able to ± 50* of these values. 

*See curve for average values. 

** 

Individual tubes may vary from these values by ± 17*. 

Spot Position: 

The undeflected focused spot will fall within a 15-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ| and DJ 2 . Suit¬ 
able test conditions are: anode-No.2 voltage, 1500 volts; 
anode-No. I vol tage, adjusted for focus; def I ect ing-eI ect rode 
resistors, I megohm each, connected to anode-No.2; the tube 
shielded from all extraneous fields. To avoid damage to the 
tube, grid-No.I voltage should be near cutoff before applica-, 
tion of anode voltages. 

Maximum Circuit Values: 

Grid-No. 1- Circuit Resistance . 1.5 max. megohms 

Impedance of Any Def1ecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max. megohm 
Resistance in Any Deflecting- 

Electrode Circuit** 5.0 max. megohms 

** It is recommended that all def1ecting-electrode-circuit resistances be 
approximately equal. 
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5CPI-A 

OSCILLOGRAPH TUBE 

POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 




DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage.6.3.ac or dc volts 

Current.0.6.amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes. . . 8 .... ppf 

Cathode to All Other Electrodes. ... 9 .... ppf 

,DJ 1 to DJo. 2 .... nnf 

DJo to DJ 4 .. 2 .... ppf 

DJ? to All Other Electrodes. 9 .... wxf 

DJ2 to All Other Electrodes. 9 .... upf 

DJo to All Other Electrodes. 7 .... uuf 

DJ4 to All Other Electrodes. 8 .... puf 

Phosphor (For Curves, see front of this Section) .... PI 

Fluorescence and Phosphorescence . Green 

Persistence of Phosohorescence . Medium 

Focusing Method.. . . . Electrostatic 

Deflection Method . Electrostatic 

Overall Length . . . .. 16-3/4" ±3/8" 

Greatest Diameter of Bulb. 5-1/4" ± 3/32" 

Minimum Useful Sqreen Diameter . 4-1/2" 

Mounting Position. Any 

Cap.. . . . Recessed Small Ball (JETEC No.Jl-22) 

Base .... Medium-Shell Diheptal 12-Pin (JETEC No.B12-37) 

Basing Designation for BOTTOM VIEW . 14J| 

Pin 1-Heater Pin 9-Anode No.2, 

Pin 2-Cathode Grid No.2 

Pin 3“Grid No.l (T) re) Pin 10 ~ Def 1 ect i ng 

Pi n 4 - I nternal Con. Electr.DJ2 

Do not use Pin H “ Def 1 ect i ng 

Pin 5-Anode No.l (gjElectr.DJ^ 

Pin 7-Deflecting Pin 12-No Con- 

Electrode DJo nection 

Pin 8-Deflecting (v*® Pin 14-Heater 

Electrode DJ4 Cap -Anode No.3 


DJ , and DJ S are nearer the screen 

DJ„ and DJ. are nearer the base 
3 4 

With DJ-l positive with respect to DJ2, the spot is de¬ 
flected toward pin 5. With DJ-^ positive with respect to 
DJ4, the spot is deflected toward pin 2. 

The plane through the tube axis and each of the following 
items may vary from the trace produced by DJ^ and DJ2 by 
the following angular tolerances measured about the tube 
axis: Pin 5, 10°; Cap (on same side of tube as pin 5), 
10 °. 

The angle between the trace produced by DJi and DJ2 and 
the trace produced by DJ3 and DJ4 is 90° ± 3°* 
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5CPI-A 

OSCILLOGRAPH TUBE 


ini Ratings, Design-Center Values! 

-No .3 VOLTAGE.. 4000 max. vol 

-No. 2* VOLTAGE... 2000 max. vol 

OF ANODE-No.3 VOLTAGE TO 

ANODE-No.2 VOLTAGE . . . 2.-3 : 1 

-No. 1 VOLTAGE. 1000 max. vol 

Jo. 1 VOLTAGE: 

itive bias value. . . .. 200 max. vol 

tive bias value*. 0 max. vol 

tive peak value. 2 max. vol 

/0LTAGE BETWEEN ANODE No.2 AND 

ANY DEFLECTING ELECTRODE 500 max. vol 

I EATER-CATHODE VOLTAGE: 

:er negative with respect to cathode. 125 max. vol 

;er positive with respect to cathode. 125 max. vol 


tent Design Ranges: 

ny anode-No. 3 voltage (Ebg) between 2000** and, 4000 volt 
ny anode-No. 2 voltage (Eb Q ) between 1500 * and 2000 volt 


-No.l Voltage .... 18.7 to 34.5% of Eb 2 • • ■ vo 
lo.l Voltage* .... 1.5% to 4.5% of Eb 2 • • • vol 
-No. 1 Current of any 

jrating Condition . . -15 to +10 ... (xi. 

;tion Factors: 

Vhen Eb^ - 2 x Eb 2 

& DJ 2 ....... 39 to 53 v dc/in./kv of E 

& DJ 4 . 33 to 45 v dc/in./kv of E 

Vhen Efr^ Eb 2 

& DJ 2 . 31 1 ° 42 v dc/in./kv of E 

& OJ 4 . 27 to 37 v dc/in./kv of £ 

’osition. ## 

es of Use of Design Ranges: 
anode-No. 3 

oltage of. . 2000 3000 4000 vol 

anode-No.2 

oltage of. . 2000 1500 2000 vol 

-No. 1 Vol t. 375 to 690 280 to 515 375 to 690 vo 

lo.l Volt.* -30 to -90 -22.5 to -67.5 -30 to-90vo 

:tion Factors: 

& DJ 2 ... 62 to 84 59 to 80 78 to 106 1 

& DJ 4 ... 54 to 74 50 to 68 66 to 90 1 

m Circuit Values: 


Jo.1—Clrcuit Resistance. 1.5 max. mego 

Lance in Any 



















5CPI-A 

OSCILLOGRAPH TUBE 



• Anode No.2 and grid No.2, which are connected together within tube, 
are referred to herein as anode No.2. 

• At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode-No.2 input power to 6 watts. 

** It is recommended that anode-No.3 voltage be not less than 3000 volts 
for high-speed scanning. 

A Recommended minimum value of anode-No.2 voltage. 

A For visual cutoff of undeflected focused spot. 

o Volts dc/in. 

## with heater voltage of 6.3 volts, anode-No .3 voltage of 4000 volts, 
anode-No.2 voltage of 2000 volts, anode-No. 1 voltage adjusted to focus, 
grid-No.l voltage adjusted to give spot that is just visible, each 
deflecting el ectrode connected through l-megohm res 1 stor to anode No. 2, 
and tube shielded from all extraneous fields, the center of the 
undeflected, focused spot will fall within a circle having a 12 . 5 -mm 
radius concentric with the center of the tube face. 

• It is recommended that the deflecting-electrode-circuit resi stances be 
approximately equal. 
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5CPI-A 

OSCILLOGRAPH TUBE 



Cl: 0.1 A*f, 2500 Volts R5: 2-Megohm Potentiometer 

C2: 1.0 fif, 200 Volts R6 ; 1.5 Megohms, 0.5 Watt 

CJ: 0. 1 (if, 2500 Volts R7: 0.5-Megohm Potentiometer 

C4 C5 C6 C7: 0.05-Mf, . R8 R9: Dual 5-Megohm Potentiometer 

Blocking Capacitors* R10 Rll: Dual 5-Megohm Potentiometer 

C8: 0.0001 fit, 2500 Volts R12 R13 R14 R15: 2 Megohms, 0.5 Watt 

Ri: 50 Megohms (Five 10-Meg- R16; 0.5 Megohm, 0.5 Watt 

ohm, 1-Watt Resistors R17: Hot less than 2000 ohms per 

in Series) volt of positive signal 

R2 R3: 2 Megohms, 0.5 Watt R18: 5 Megohms, 0.5 Watt 

R4: 5.5 Megohms, 2 Watts 

* When cathode is grounded, capacitors should have high voltage rating 
(2500 volts); when anode Mo.2 is grounded, they may have low voltage 
rating (200 volts}. For dc amplifier service, deflecting electrodes 
should be connected direct to amplifier output. In this service, it 
is preferable usually to remove deflecting-electrode resistors to mini¬ 
mize loading effect on amplifier. In order to minimize spot defocusing, 
it isessential tiiat anode No. 2 be returned to a point in the amplifier 
system which will give the lowest possible potential difference between 
anode No.2 and the deflecting electrodes. 


Dev ices and arrangements shown or described herein may use patents of RCA 
or others. Informat ion contained herein i s furnished wt thout responsibi 1 i ty 
by RCA for its use and without prejudice to RCA’s patent rights. 
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5CPI-A 

CHARACTERISTICS 


E.p = 6.3 VOLTS 

ANODE-NS| VOLTS ADJUSTED FOR FOCUS 
ANODE-N*3 VOLT S = 2 x ANODE - N2.2 VOLTS 




















































































TOTAL ANODE- N2 2 & AN0DE-N2 3 MICROAMPERES 


5CPI-A 

CHARACTERISTICS 


E^ = 6.3 VOLTS 

ANODE -N2 | VOLTS ADJUSTED FOR FOCUS 
ANODE -N2 3 VOLTS GREATER THAN 

ANODE-N2 2 VOLTS 

GRID-N2. | VOLTS = 0 : 

- MAX. TOTAL CURRENT FOR ANY TUBE = 

-TYPICAL FLUORESCENT-SCREEN : 

(ANODE N 2 3 ) CURRENT : 














1600 1800 
AN0DE-N2 2 VOLTS 
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AVERAGE CHARACTERISTICS 
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POST-DEFLECTION accelerator 


ELECTROSTATIC FOCUS_ELECTROSTATIC DEFLECTION 


The 5CP11-A is the same as the 5CP1-A, except that it has 
a screen of the short-persistence, blue-fluorescence 
type designated Pll. Its highly actinic fluorescent 
spot of unusually high brightness makes the 5CP11-A par¬ 
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5CP11-A is also quite useful for 
visual observation of phenomena. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC, 
as well as the PERSISTENCE CHARACTERISTIC 
for the Pll PHOSPHOR are shown at the 
beginning of this Section. 
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POST-DEFLECTION ACCELERATOR 
ELECTROSTATIC FOCUS_ELECTROSTAT I C DEFLECTION 


The 5CP12 is the same as the 5CP1-A except that it 
utilizes a medium-long-persistence screen which 
exhibits orange fluorescence and phosphorescence. 
Because of its medium-long persistence, the 5CP12 is 
‘particularly useful where low- and medium-speed re¬ 
curring phenomena are to be observed. However, it 
may also be used for observing low-and medium-speed, 
non-recurring phenomena but its efficiency is low. 
The persistence is such that the 5CP12 can be operated 
with scanning frequencies as low as 10 cycles per 
second without excessive flicker. 

It will be noted that the phosphorescence decays expo¬ 
nentially with a time constant of about 120 milli¬ 
seconds with the result that the low-level phospho¬ 
rescence is of relatively short duration. Because 
of this characteristic, the 5CP12 provides high con¬ 
trast between new and old information with change in 
target position. Therefore, the 5CP12 is suitable 
for short-range radar equipment involving medium-speed 
recurrent phenomena. 

The P12 screen is more susceptible to burning than 
other phosphors. Therefore, the 5CP12 should be oper¬ 
ated with the rated maximum anode-No.3 voltage and 
with the lowest anode-No.3 current which will give 
the desired brightness. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P12 Phosphor are shown at the 
front of this Section. 
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OSCILLOGRAPH TUBE 


Grid-No.1 Voltage 0 . . . 

. -25 

to -70 

-25 

to 

-70 

vol ts 

Grid-No.2 Current. . . . 
Focusing-Coi1 Current 

. -15 

to +15 

-15 

to 

+15 

/xamp 

(DC, approx.)# . 

Spot Position. . 

,96 

± 15% 

128 

± 

15% 

ma 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


° For visual extinction of undeflected focused spot. 

# For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward face plate, and center Tine ofairgap 
2-3/4 inches from Reference Line (see Outline Drawing), and total 
anode current of 200 microamperes. 

## The center of the undeflected, unfocused spot wi 11 fall within a circle 
having 9-mm radius concentric with center of tube face. 


OPERATING NOTES 

The 5FP7-A ut i I izes a long-persistence, cascade (two-layer) 
screen which exhibits bluish fluorescence of short per¬ 
sistence and greenish-yellow phosphorescence. 

Because of its long persistence, the5FP7-A is particularly 
useful where either low-speed non-recurring phenomena or 
high-speed recurring phenomena are to be observed. Further¬ 
more, two or more phenomena can be observed simultaneously 
on the screen by means of asuitable switching arrangement. 
The persistence is such that the 5FP7-A without filter can 
be operated with scanning frequencies as low as 30 cycles 
per second without excessive flicker. When used with 
yellow filter, such as Wratten No.15 (G), the 5FP7-A can 
be operated with much lower scanning frequencies. 

In general, operation of the 5FP7-A at an anode voltage 
below 4000 volts will not give persistence of useable 
br ightness. 

OUTLINE DIMENSIONS for Type 5FP7-A 
are the same as those for Type 5FP4-A 


AVERAGE CHARACTERISTIC CURVE 
for Type 5FP7-A is the same as that shown for 
Type 7BP7-A 


-►Indicates a change. 
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5FPI4-A 

OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10% .amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to all other electrodes. 8 mi f 

Cathode to all other electrodes. 5 fi/if 

Faceplate, Spherical.Clear Glass 

Phosphor (For curves, see front of this Section) .P14 

Fluorescence . Purple 

Phosphorescence.Orange 

Persistence...Medium Long 

Focusing Method...Magnetic 

Deflection Method.Magnetic 

Deflection Angle (Approx.) . 53° 

Overall Length . 11-1/8" ± 3/8" 

Greatest Diameter of Bulb.. 4-15/16" ± 3/32" 

Minimum Useful Screen Diameter . 4-1/4" 

Weight (Approx.).. 1 1 b 2 oz 

Mounting Position.Any 

Cap.Recessed Small Ball (JETEC No.J1—22) 

Bulb.J39-1/2 

Base ....... .Medium-Shell Octal 8 -Pin (JETEC N 0 .B 8 -H) 

Basing Designation for BOTTOM VIEW .5AN 

Pin 1-No Connec- (JljQ© Pin ® ~ No Conriec- 

tion tion 

Pin 2-Heater r___\\ XE) Pin 7-Cathode 

Pin 3 — Grid No.2 I zzzA ) Pin 8 -Heater 

Pin 4 - No Connec- ( 2 V>^y\ AZ) Cap-U1 tor 

tion V\/ (Grid No. 3, 

Pin 5-Grid No.l GJV®) Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 8000 max. volts 

GRID-No.2 VOLTAGE. 700 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value. 180 max. volts 

Positive bias value*. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 125 max. volts 

Heater positive with respect to cathode. 125 max. volts 


* At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the input power to 6 watts. 
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5FPI4-A 

OSCILLOGRAPH TUBE 



Equipment Design Ranges: 

With any ultor voltage (Ec ) 
and grid-No. 2 voltage (Ecg) 

Grid-No.1 Voltage for 
Visual Extinct ion of 
Undeflected Focused 

Spot. 

Grid-No.2 Current. 

Focusing-Coi1 Current (DC ) 00 
Spot Position. 


between 4000^ and 8000 volts 
between 150 and 7 00 volts 


-10% to-28% of E, 


[Vl 


Ec 5 /4000 


15 t o +15 
96 ] 


M 


°2 

± 15% 


vol ts' 
/*amp. 
ma 


Examples of Use of Design Ranges: 


With ultor voltage of 

4000 

5000 

volts 

and grid-No. 2 voltage of 

250 

250 

volts 

Grid-No.l Voltage for 

Visual Extinetion of 
Undeflected Focused 

Spot ..... . 

-25 to -70 

-25 to -70 

volts 

Focusing-Coi1 Current (DC) . 

96 ± 15% 

107 ± 15% 

ma 

Maximum Circuit Values: 

Gr id-No.1-Circuit Resistance . 


1.5 max. 

megohms 


SPECIAL PERFORMANCE DATA 


Line Width: 


For Ultor Voltage of 4000 Volts. ..... 0.010 max. A inch 
For Ultor Voltage of 5000 Volts. 0.009 max. A inch 


^ Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts.“ 

00 For specimen focusing coil similar to JETEC Focusing coil No.106 
positioned with air gap toward faceplate and center line of air gap 
2-3/4" from Reference Line (See Dimensional Outline) and ultor current 
of 200 microamperes. 

M With the tube shielded from extraneous fields, the center of the un¬ 
deflected, unfocused, low-intensity spot will fall within a circle 
having a 9-mm radius concentric with the center of tne tube face. 


With JETEC Deflecting Yoke No.120, or equivalent, and under the follow¬ 
ing conditions: heater voltage of 6.3 volts, ultor current of 200 
microamperes, grid-No.2 voltage of 250 volts, and a 49-line raster. 
Raster width is adjusted to 11.4 cm and focusing-coi1 current is ad¬ 
justed to give sharpest focus at center of tube face. Raster height 
is contracted until individual scanning lines are just barely dis¬ 
tinguishable. Line width is expressed as the quot ient of the contract.-’ 
ed raster height measured at the center line of the tube face dividedl 
by the number of scanning lines (49). 
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5FPI4-A 

OSCILLOGRAPH TUBE 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMINAL 
BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN 5. 
NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I.D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF THE BOTTOM OF THE BASE. 
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5FPI5-A 

OSCILLOGRAPH TUBE 


MAGNETIC FOCUS 


MAGNETIC DEFLECTION 



DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current.0.6 ± 10%.amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No. 1 to all other electrodes. 8 \±ii f 

Cathode to all other electrodes. 5 

Faceplate, Spherical.Clear Glass 

Phosphor (For Curves, see front of this Section). P15 

FIuorescence— 

Visible radiation.Blue-Green 

Invisible radiation. Near-Ultraviolet 

Phosphorescence— 

Persistence of visible radiation.Very Short 

Persistence of invisible radiation. . . . Extremely Short 

Focusing Method.Magnetic 

Deflection Method.Magnetic 

Deflection Angle (Approx.).53° 

Tube Dimensions: 

Overall length. 11-1/8" ± 3/8" 

Greatest diameter of bulb.4-15/16" ± 3/32" 

Minimum Useful Screen Diameter.4-1/4" 

Weight (Approx.).1 1 b 2 oz 

Mounting Position . Any 

Cap.Recessed Small Ball (JETEC No.J1—22) 1 

Bulb.. :.J-39-l/2| 

Base.Medium-Shell Octal 8-Pin (JETEC No.B8—11) 

Basing Designation for BOTTOM VIEW.5AN 


Pin 1 - No Connec- 
t i on 

Pin 2 - Heater 
Pin 3 - Grid No.2 
Pin 4 - No Connec- 
t i on 

Pin 5 - Grid No.l 



No Connec- 
t i on 
Cathode 
Heater 
Ultor 

(Grid No.3, 
Col 1 ector) 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 8000 max. vol ts[ 

GRID-No.2 VOLTAGE... 700 max. volts] 

GRID-No.l VOLTAGE: 

Negative bias value. 180 max. volts 

Positive bias value*. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 125 max. volts 

Heater positive with respect to cathode . 125 max. vol ts| 

At or near this rating, the effective resistance of t.he ultor supply) 
should be adequate to limit the ultor input power to 6 watts. 1 
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5FPI5-A 

OSCILLOGRAPH TUBE 


[Equipment Design Ranges: 

For any ultor voltage (E cq ) between 4000% and 8000 volts 
and grid-No. 2 voltage (Ii c2 ) between 150 and 7 00 volts 
lGrid-No.1 Voltage for Visual 


Extinction of Undef1ected 

Focused Spot . 

iGrid-No. 2 Current .. 


Focusing-Coi 1 Current (DC) 00 . J^y/E 
Spot Position . 

Examples of Use of Design Ranges: 

For ultor voltage of 


-10% to -28% of Ec 2 
-15 to +15 

74000 x 9(f| ± 15% 


•c 3 




4000 

250 


5000 

250 


volts 

/xamp 


VO Its 
VO Its 


-70 -25 to -70 
82 to 110 91 to 123 


volts 

ma 


and grid~No. 2 voltage of 

|Grid—No. 1 Voltage for Visual 
Extinction of Undeflected 
Focused Spot. -25 to 

Focusing-Coi1 Current (DC). 

iMaximum Circuit Values: 

|Grid—No. 1-Circuit Resistance.1.5 max. megohms 

SPECIAL PERFORMANCE DATA 

Line Width: 

For Ultor Voltage of 4000 Volts .... 0.010 max. 4 inch 

For Ultor Voltage of 5000 Volts .... 0.009 max. 4 inch 

1$ Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts. 

For specimen focusing coil similar to JETEC Focusing Coil No.106 
positioned with air gap toward faceplate and center line of air gap 
2-3/4" from Reference Line (See Dimensional Outline) and ultor current 
of 200 microamperes. 

$$ With the tube shielded from extraneous fields, the center of the 
undeflected, unfocused, 1ow- 1 ntens 1 ty spot will fall within a circle 
having a 9-mm radius concentric with the center of the tube face. 

With JETEC Deflecting Yoke No.120, or equivalent, and under the 
following conditions: heater voltage of 6.3 volts, ultor current of 
200 microamperes, grid-No. 2 voltage of 250 volts, and a 49-line raster. 
Raster width is adjusted to 11.4 cm and focusing-coi1 current is 
adjusted 1 0 g i ve sharpest focus at center of tube face. Raster height 
is contracted until individual scanning lines are just barely distin¬ 
guishable. Line width is expressed as the quotient of the contracted 
raster height measured at the centerline of the tube face divided by 
the number of scanning lines (49). 
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5FPI5-A 

OSCILLOGRAPH TUBE 



NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± (0°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I . D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF THE BOTTOM OF THE BASE. 
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5TP4 

PROJECTION KINESCOPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 



DATA 




General: 




Heater, for Uni potential Cathode: 




Voltage. 6.3 • • • 


. ac or dc voltsl 

Current. 0.6 . . . 



. amp 

Direct 1nterelectrode Capacitances (Approx.): 



Grid No.l to All Other Electrodes. . . 


7.5 . . 

. mi f 

Cathode to All Other Electrodes. . . . 


5.0 . . 

• ^ 

External Conductive Coatina to Anode No.2 J 

500 max. 

. mif 



100 min. 

. /i/xf 

Phosphor (For Curves, see front of this 

Sect 

on) . . . 

. No.4 

Fluorescence and Phosphorescence . . 



Wh.i te 

Persistence of Phosphorescence . . . 



Mediurn 

Focusing Method. 


. Electrostatic 

Def1ection Method. 


. . . . Magnetic 

Deflection Angle (Approx.) . 



. 50° 

Overal 1 Length. 


llr-3/4" 

± 3/8" 

Greatest Diameter of Bulb. 


. . 5" 

± 1/8" 

Minimum Useful Screen Diameter .... 



4-1/2" 

Minimum Optical-Quality-Circle Diameter 



4-1/4" 

Mounting Position. 



Any 

Cap. 

Recessed Smal1 

Cavity 

Base. Smal 1 

--Shel1 Duodeca 

7-Pin 

Basing Designation for BOTTOM VIEW . . 



. 12C 

Pin 1-Heater 

Pi n 

10-Grid No.2 

Pi n 2- Grid No. 1 f f \ 

Pin 

11- Cathode 

Pin 6-Anode No.l ) 

Pi n 

12- Heater 

Pin 7 - Internal Con.- 

Cap 

- Anode 

No. 2 

Do Not Use 




Maximum Ratings, Design-Center Values’. 




ANODE-No.2 VOLTAGE . 

27000 max. 

vol ts 

ANODE-No.1 VOLTAGE . 


6000 max. 

vol ts 

GRID-No.2 VOLTAGE. 


350 max. 

vol ts 

GRID-No. 1 (CONTROL ELECTRODE) VOLTAGE: 




Negative bias value. 


150 max. 

vol ts 

Positive bias value. 


0 max. 

vol ts 

Positive peak value. 


2 max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 




Heater negative with respect to cathode: 



During equipment warm-up period not 




exceeding 15 seconds . . . 


410 max. 

volts 

After equipment warm-up period . . . 


175 max. 

vol ts 

Heater positive with respect to cathode 

10 max. 

volts 

Typical Operation: 




Anode-No.2 Voltage*. 

27000 . . 

vol ts 

Anode-No.1 Voltage for Focus 




when anode-No.2 current is 200 fia. . 

4320 

to 5400 

vol ts 

* See next page. 

<- 

Indicates a 

change. 
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5TP4 

PROJECTION KINESCOPE 


Grid-No.2 Voltage**. .. 200 . . volts 

Grid-No.1 Voltage for Visual Cutoff 0 . . -42 to -98 volts 

Anode-No.2 Current. 200 . . /xa 

Max. Anode-No. 1 Current. 65 . . /xa 

Max. Grid-No.2 Current . . .. ±15 . . /xa 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max.megohms 


Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capac¬ 


itor should be as follows: 

Grid-No.1-Circuit Resistance ...... 180 min. ohms 

Grid-No.2-Circuit Resistance ...... 390 min. ohms 

Anode-No. 1-Ci rcuit Resistance. 6800 min. ohms 

Anode-No. 2-Ci rcu i t Resistance. 30000 min. ohms 

The resistors used should be capable of withstanding the volt¬ 
ages involved. 

Components: 

Deflection Yoke. RCA Type No.201D2 : 

Horizontal Output Transformer (for 

use with two 6BG6-G's). . . RCA Type No.21lT2 
Vertical Output Transformer. RCA Type NO.204T2 


Brilliance and definition decrease with decreasing anode voltages. In 
general, anode No.2 voltage should not be less than 20000 volts. 

** Subject to variation of ±40* if it is desired to operate any tube at 
a grid-No.l cutoff bias of -70 volts. 

0 Visual extinction of undeflected focused spot. 


-vindicates a change. 
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5TP4 

PROJECTION KINESCOPE 


OPTICAL 
QUALITY CIRCLE 
2 Vq" MIN. R.— 

SCREEN RADIUS 


HIGH-VOLTAGE 

EXTERNAL 

CONDUCTIVE COATING 
CONNECTED TO CAP 



EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 4) 


SEE NOTE 


92CM-6656R2 


NOTE l: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO¬ 
SITION NO.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ANODE-No.2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF 10°. ANODE-No.2 TERMINAL IS ON 
SAME SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE I S DETERMINED BY POSITION WHERE HINGED 
GAUGE 1.500" + .0.03" - .000" I. D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
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AN0DE-N92 OR AN0DE-N2 I CURRENT — MICROAMPERES 



HIGHLIGHT BRIGHTNESS — FOOT- LAMBERTS 


























































5UPI 

OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 



io°b 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 ± 

Current. 0.6 

Direct Interelectrode Capacitances (App 
Grid No.1 to All Other Electrodes 

DJl to DJ 2 . 

DJ 3 to DJ 4 .. . 

DJi to All Other Electrodes 
DJ 2 to All Other Electrodes 
DJ 3 to All Other Electrodes, 

DJ 4 to All Other Electrodes, 

Phosphor (For Curves, see front 
FIuorescence 
Persistence. 


of th 


Focusing Method. 

Deflection Method 
Overal 1 Length . 

Greatest Diameter of Bulb 
Minimum Useful Screen Diameter 
Mounting Position 

Base. 

Basing Designation for BOTTOM VIEW 
Pin 1-Heater 
Pin 2 - Grid No.1 
Pin 3 - Cathode 
Pin 4 - Anode No. 1 
Pin 5-1 nternal Con. 

Do Not Use 

6 - Deflecting 
Electrode DJ3 

7 - Deflecting 
Electrode DJ 4 


. ac or dc volts| 
.ampj 

rox.): 

8.0 
2.5 
2.5 
11.0 
8.0 
7.0 
8.0 
Section) 


Pin 

Pin 



vtf 
wrf 
wrf 
m f 

MM-f I 
/^f 
No. 1 
Green 
Med i um| 
Electrostatic 
Electrostatic 
14-3/4^ ± 3/8" 
5-1/4" ± 3/32" 

. . . 4-1/2" 

.Any 

Small-Shell Duodecal 12-Pin 

. .... 12E 

Pin 8 - Anode No.2, 

Grid No.2 
Pin 9 - Deflecting 

Electrode DJ 2 
Pi n 10- Defl ect i ng 

Electrode DJl 
Pin 11-Internal Con. 

Do Not Use 
Pi n 12- Heater 


DJ 1 and DJ 2 are nearer the screen 


With DJ | positive with respect to DJ 2 , the spot is de¬ 
flected toward pin 4. With DJ 3 positive with respect to 
DJ 4 , the spot is deflected toward pin 1. 

The angle between the trace produced by DJ | and DJ 2 and 
intersection with the plane through the tube axis and 
I does not exceed 10°. 


its 
pi n 
The 


angle between the trace produced by DJ 3 and DJ 4 and 


the trace produced by DJ| and DJ 2 is 90° ± 30 . 
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5UPI 

OSCILLOGRAPH TUBE 


Maximum Ratings, Design-Center Values'. 

ANODE-No.2 ■ VOLTAGE . . 

ANODE-No.1 VOLTAGE . 

GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: 

Negative bias value. 

Positive bias value. . 

Peak positive value. . . . 

PEAK VOLTAGE BETWEEN ANODE No. 2 

AND ANY DEFLECTING ELECTRODE. . . 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Equipment Design Ranges: 


17% to 32% of E b2 
4.5% of E| 

-15 to 


L b2 

+10 


Anode-No.1 Voltage . . . 

Max. Grid-No.1 Voltage 
for Visual Cutoff 
Anode-No .1 Current for 
Any Operating Condition 
Deflection Factors: 

DJi & DJ 2 . 28 to 38.5 

DJ 3 & DJ 4 . 23 to 31 

Examples of Use of Design Ranges: 

For anode-No. 2 voltages of loop _ 

Anode-No. 1 Voltage . . . 170-320 

Max. Grid-No.1 Voltage 

for Visual Cutoff -45 

Deflection Factors: 

DJi & DJ 2 . 28-38.5 

DJ 3 & DJ 4 . 23-31 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 

Resistance in Any Deflecting 

Electrode Ci rcuit D . . 


2500 max. 

vol ts 

1000 max. 

volts 

200 max: 

vol ts 

0 max. 

volts 

2 max. 

vol ts 

500 max. 

vol ts 

125 max.- 

vol ts 

125 max. 

vol ts 

1* and 2500 

volts 

> ... 

vol ts 


vol td 


m 1 c roamp 


v dc/ i n. /kv of Eb 2 
v dc/ i n. / kv of E^ 


volt 
vol tsl 


340 - 640 
-90 


Vol t: 


56- 77 volts dc/in. 
46 - 62 volts dc/in. 


1.5 max.- megohms 
5.0 max. megohms 


Recommended minimum value. 

It is recommended that the deflecting-electrode-circuit resistances] 
be approximately equal. 1 
Anode No.2 and grid no. 2, which are connected together within tube,; 
are referred to herein as anode No.2. 
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OSCILLOGRAPH TUBE 


TYPICAL CIRCUIT 



Rl R2: 2.5 Megohms, 0.5 Watt 
R3: 6 Megohms, 3 Watts 
R4: 2-Megohm potentiometer 
R5: 1 Megohm, 0.5 Watt 
R6: 0.5-Megohm Potentiometer 
R7: 0.5-Megohm, 0.5 Watt 
R8: Not less than 2000 Ohms per 
volt of positive signal 
R9: 5-Megohms, 0.5 Watt 


RlO-Rll, R12 — R13 : Dual poten¬ 
tiometers, R10, Rll, Rl2, R13: 

0.5 Megohm 

R14 R15 Rl6 R17: 2.2 Megohms, 

0.5 Watt 

Cl; 0.1 /if, 2500 Volts 

C2: 1 /if., 200 Volts 

C3 : 0.0001 /xf, 2500 Volts 

C4 C5 C6 C7: 0.1 /if~, 600 Volts 


The license extended to the purchaser of tubes appears in 
the License Notice accompanying them. I nf ormat i on c onta i n- 
ed herein is furnished without assuming any obligations. 
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AVERAGE CHARACTERISTICS 



1000 1500 2000 2500 

AN0DE-N2 2 VOLTS 
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CHARACTERISTICS 



1000 1500 2000 2500 

ANODE-N2 2 VOLTS 
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AVERAGE CHARACTERISTICS 
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OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


The 5UP11 is the same as the 5UP1, except that it has 
a screen of the short-persistence, blue-fluorescence 
type designated Pll. Its highly actinic fluorescent 
spot of unusually high brightness makes the 5UP11 par¬ 
ticularly useful for photographic recording. Because 
its improved phosphor has exceptional brightness for 
a blue screen, the 5UP11 is also quite useful for 
visual observation of phenomena. Radiation of useable 
intensity can be obtained with anode-No.2 voltages as 
1 ow as 1500 vol ts. 

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
of the Pll PHOSPHOR is shown 
at the beginning of this section 


DEC. 20, 1946 


TUBE DEPARTMENT TENTATIVE DATA 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 






5WPII 

TRANSCRIBER KINESCOPE 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 



DATA 




General: 




Heater, for Uni potential Cathode: 




Vol tage.. . 6.3 • • • 


. ac or dc volts 

Current.0.6 . . . 



amp 

Direct 1nterelectrode Capacitances: 




Grid No.l to All Other Electrodes. . . 


7.5 . . 

. m±f 

Cathode to All Other Electrodes. . . . 


5 . . 


External Conductive Coating to Anode No 

.2 . 

/500 max. 

. mf 



1100 min. 

• MLif 

Phosphor (For Curves,see front of this Section). 

. Pll 

Fluorescence. 



B1 ue 

Persistence. 



Short 

Focusing Method. 


. Electrostatic 

Deflection Method. 


. . . Magnetic 

Deflection Angle (Approx.) . 



50° 

Overal1 Length . 


11-7/16” 

± 3/8” 

Greatest Diameter of Bulb. 


. . . 5” 

± 1 / 8 " 

Minimum Useful Screen Diameter . . . . . 



4-1/4" 

Raster Size (Approx.). 


2 - 1 / 2 ” x 

3-3/8" 

Counting Position. 



. Any 


Recessed Smal1 

Cavity 

Base. Smal 1 

-Shel 1 Duodeca 

7-Pin 

Basing Designation for BOTTOM VIEW . . 



. 12C 

Pin 1-Heater 

Pin 

10-Grid No. 2 

Pin 2-Grid No.l /[ 

Pin 

11 - Cathode 

Pin 6 - Anode No.l ( rtzzzz \ 

Pi n 

12 - Heater 

Pin 7-Internal Con.- y V 

Cap 

- Anode 

No.2 

Do Not Use ’ a 








Maximum Ratings, Design-Center Values’. 




ANODE-No.2 VOLTAGE . 

. 27000 max. 

vol ts 

ANODE-No.1 VOLTAGE . 


6000 max. 

vol ts 

GRID-No.2 VOLTAGE . 

. 

350 max. 

vol ts 

GRID-No.1 VOLTAGE: 




Negative bias value . 


150 max. 

volts 

Positive bias value . 


0 max. 

vol ts 

Positive peak value . 


2 max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 




Heater negative with respect to cathode: 



During equipment warm-up period not 




exceeding 15 seconds. . 


410 max. 

vol ts 

After equipment warm-up period . . . 


12*5 max. 

volts 

Heater positive with respect to cathode. 

125 max. 

volts 

Typical Operation: 




Anode-No.2 Voltage* . 


27000 

vol ts 

*: See next page. 
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TRANSCRIBER KINESCOPE 


Anode-No.1 Voltage Range for 

Anode-No.2 Current of 20 yuamp. ..... 4200 to 5400 volts 

Grid-No.2 Voltage**. 200 volts 

Grid-No.1 Voltage for Visual Cutoff . . . -42 to -98 volts 

Anode-No.2 Current. 20 ^amp 

Max. Anode-No. 1 Current. 25 Atamp 

Grid-No. 2 Current Range. -15 to +15 yuamp 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
stori ng more than 250 mi crocoulombs, and when the i nherent regu¬ 
lation of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in circuit between indicated electrode and the output capacitor 


should be as follows: 

Grid-No.1-Circuit Resistance . 180 min. ohms 

Grid-No.2-Circuit Resistance . 390 min. ohms 

Anode-No. 1-Ci rcuit Resistance. 6800 min. ohms 

Anode-No.2-Ci rcuit Resistance. 30000 min. ohms 


The resistors used should be capable of withstanding the volt¬ 
ages involved. 

Components: 

Deflecting Yoke.RCA Type No. 201D11 

Hor. Deflection Output Transformer: 

For use with 6AS7-G booster scanning tube 

and separate hi gh-vol tage supply . . . RCA Type No. 204T1 

Forusewith single high-voltage tripler 

supply employing 3 lB 3 -GT/ 8016 *s . . . RCA Type No. 211T2 

Ver. Deflection Output Transformer . . . RCA Type No. 204T2 

Brilliance and definition decrease with decreasing anode voltages. In 
general, anode-No.2 voltage should not be less than 15000 volts. 

** Subject variation of ± 40* when grid-No.i voltage cutoff is desired at 
-70 volts. 

OPERATING NOTES 

Soft x-rays are produced when the 5WP I I is operated with an 
anode-No.2 voItage above approximately 20000 volts. These rays 
can constitute a health hazard unless the tube is adequately 
shielded. Relatively simple shielding should prove adequate, 
but the need for th i s precaution should be considered in equip¬ 
ment design. 

Resolution of better then 700 lines at the center of the re¬ 
produced picture can be produced by the 5WP11. To utilize such 
resolution capability in the horizontal direction with the 
standard scanning rate of 525 lines, it is necessary to use a 
video amplifier having aband-width of at least 10 megacycles. 
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The screen of the 5WPI| has highly actinic blue radiation, and 
is particularly effeetive for photography. The presistence of 
the radiation is sufficiently short to prevent ’’carry over’’ 
from one frame to the next. The persistence is dependent to 
some extent on the current density in the focused spot, and 
decreases with current density. 

Operation of the 5WP I I results in gradual browning ot tne face. 
The rate of browning increases markedlywith increase in anode- 
No.2 voltage, i s proportionaI to beam current, and is inversely 
proportional to the scanned area. The browning is most notice¬ 
able during initial operation; thereafter, a gradual increase 
in the amount of browning will be observed during the life of 
the tube. 

OUTLINE DIMENSIONS for the 5WP11 are the same 
as those for the 5WP15 


I 
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AVERAGE CHARACTERISTICS 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 

ALUMINIZED SCREEN 

ELECTROSTATIC focus magnetic deflection 

For use as scanner in fly ini-spot video-siinal ienerators 



ac or dc volts 
.ampl 


/500 max. 
\100 min. 


pyf 

yiif 

yyf 

yyf 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage.. 6.3 . 

Current. 0.6 ± 10% . . . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 

Cathode to all other electrodes. 

External conductive neck coating to ultor. 

Faceplate, Flat.Clear Glass 

Phosphor (For Curves, see front of this Section) ....... . P15 

A1 uminized 

Fluorescence— 

Visible radiation. Green] 

Invisible radiation.Near Ultraviolet! 

Phosphorescence— 

Persistence of visible radiation.Short 

Persistence of invisible radiation . . >. . . . Very Short 

Focusing Method.Electrostatic 

Deflection Method...Magnetic 

Deflection Angle (Approx.) . 50° 

Tube Dimensions: 

Overall length . 11-7/16" ±3/8" 

Greatest diameter of bul b.5" ± 1/8" 

Minimum Useful Screen Diameter . 4-1/4" 

Weight (Approx.) . 1-1/2 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Socket.. See Operat ing Consideration si 

Base.Small-Shell Duodecal 7-Pin (JETEC No.B7—51 )f 

Basing Designation for BOTTOM VIEW.12(4 


Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.3 
Pin 7- Internal 

Connection— 
Do Not Use 
Pin 10-Grid No.2 
Pin 11-Cathode 



Pin 12 - Heater 
Cap- Ul tor 

(Grid No.4, 
Col 1ector) 
C- External 
Conductive 
Neck Coat¬ 
ing 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE.. 

GRID-No.3 VOLTAGE. 

GRID-No.2 VOLTAGE. 


27000 max. volts 
6000 max. volts 
350 max. volts 


-♦-Indicates a change. 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 


150 max. 

vol ts 

0 max. 

vol ts 

2 max. 

volts 

410 max. 

vol ts 

150 max. 

vol ts 

150 max. 

vol ts 


|GRID-No.1 VOLTAGE: 

Negative bias value... 

Positive bias value. 

Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 
During equipment warm-up period not 

exceeding 15 seconds . 

After equipment warm-up period . . . 

Heater positive with respect to cathode 

(Equipment Design Ranges: 

For any ultor voltage (E C y) between 15000* and 27000 volts 

jGrid-No.3 Voltage for focus 
with ultor current of 

150 /jb. or less. 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design uti1izes fixed 

grid-No.l voltage . 

|Grid—Noi 1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design uti1izes fixed 

grid-No.2 voltage . 

Maximum Grid-No.3 Current for 

ultor current of 150 jjb . . zuu /za 

Grid-No.2 Current. -15 to +15 /za 


15% to 19% of E c 


2 to 5 times Ec| 


-20% to -50% of E c 
200 

-15 to +15 


vol ts 


vol ts 


volts 


Examples of Use of Design Ranges: 

For ultor voltage of 20000 27000 volts 

Grid-No.3 Voltage for focus 
with ultor current as 

indicated.3000 to 3800 4000 to 5200 volts 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 
grid-No.l voltage of 

-70 volts.140 to 350 140 to 350 voits 

Grid-No.l Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design ut?1izes fixed 
grid-No.2 voltage of 

200 volts .-40 to -100 -40 to -100 volts.; 

Ultor Current .. 150 100 yuaj 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

*: See next page. 


1.5 max. megohms] 

-►Indicates a change. 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 



* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 15,000 volts. 

OPERATING CONSIDERATIONS 

X-Ray Warning . X-ray radiation is produced at the face 
of the 5WPI5 when it is operated at its normal ultor voltage. 
These rays can constitute a health hazard, unless the tube is 
adequately shielded for X-ray radiation. Although relatively 
simple shielding should prove adequate, make sure that it 
provides the required protection against personal injury. 

The base pins of the 5WPI5 fit the Duodecal 12-contact 
socket. The socket contacts corresponding to the vacant pjn 
positions (pin positions 3,4,5,8, and 9) should be removed in 
order to provide the maximum insulation for the high-voltage 
pins 6 and 7. The socket should be made of h i gh-g rade, arc- 
resistant, insulating materia! and should preferably be de¬ 
signed with baffles. 

Resolution of better than 800 lines at the center of the 
reproduced picture can be produced by the 5WPI5 when it is 
operated with 27,000 volts on the ultor. At lower ultor volt¬ 
ages, the resolution capability decreases. To obtain high 
resolution in the horizontal direction, it is necessary to use 
a video amplifier having a bandwidth of about 20 megacycles. 

The screen of the 5WPI5 has radiation in the visible green 
region and in the invisible near-uItravioIet region. The 
f requency response of the uIt ravioIet radiat ion issubstantially 
constant for a range of 3 megacycles and then decreases ex¬ 
ponentially toward zero at approximately 100 megacycles. 

The PI5 screen i s more sens it i ve to heat than other standard 
types of phosphors. It shows a decrease in efficiency with 
i nc rease i n temperature. Use of forced air from a small blower 
directed against the face of the tube is, therefore, suggested 
to counteract the heating effect of the electron beam if opti¬ 
mum eff ic i ency of the sc reen isdesiredat max imum u Itor current. 

Care should be taken to avoid under-scanning over a pro¬ 
tracted period because such an underscanned area will be 
burned and thus give diminished radiation when the raster is 
scanned to full size and be apparent in the reproduced picture. 
Furthermore, it is inadvisable to permit a modulated stationary 
pattern to remain more than a few minutes' on the face of the 
tube. If it remains for a longer time, the facewi I I be burned 
unevenly over the pattern area. When a modulated stationary 
pattern is used, it is recommended that the ultor current be 
limited to an instantaneous value of about 150 microamperes. 


^-.indicates a change. 


7-58 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


DATA 2 





5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 


Because of the high peak energy in the beam, the screen 
will be seriously damaged if the beam is allowed to remain 
stationary, even momentarily. Provision should be made to 
prevent such a possibility. Provision should also be made in 
equipment design to insure that the ultor voltage will drop 
as fast as the scanning current when the equipment is turned 
off; or to bias grid No. I to beam-current cutoff when the 
equipment is turned off. 


BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 



92CS-7597R2 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 


‘■'■JL 


/•y-- 

-,4^, 
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5WPI5 

FLYING-SPOT CATHODE-RAY TUBE 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT 
THE TUBE AXIS) OF ± 10°. THE ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION 3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + 0.003" - 0.000" I.D. AND 2" LONG WILL 
REST ON BULB CONE. 

NOTE 3: EXTERNAL CONDUCT J VE NECK COAT/I NG MUST BE GROUNDED. 
NOTE 4: t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 



HIGH RESOLUTION CAPABILITY ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For use as scanner in high-quality flying-spot video-signal generators 


DATA 


ac or dc vol ts 
.ampl 


M/if 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 . . . 

Current. 0.6 ± 10% . 

Direct Interelectrode Capacitances: 

Grid No.l to al 1 other electrodes. 8 

Cathode to all other electrodes. 5 

External conductive neck coating to ultor. m ? x * 

[100 min. 

Faceplate, Flat.Clear Glass| 

Phosphor (For Curves, see front of this Section) .P16 

Aluminized 

FIuorescence— 

Visible radiation.Violet 

Invisible radiation.Near Ultraviolet 

Phosphorescence— 

Persistence of visible radiation . Very Short 

Persistence of invisible radiation.Very Short 

Focusing Method.Electrostatic 

Deflection Method. . . Magnetic 

Deflection Angle (Approx.) . 40° 

Tube Dimensions: 

Overall length.14-3/8" ± 3/8" 

Greatest diameter of bulb.5" + 1/8" 

Minimum Useful Screen Diameter . 4-1/4" 

Weight (Approx.).1-1/2 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Socket.. See Ofrerating Considerations I 

Base.Small-Shell Duodecal 7-Pin (JETEC No.B7-51) 

Basing Designation for BOTTOM VIEW.12C| 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6-Grid No.3 
Pin 7- internal 

Connection- 
Do Not Use 
Pin 10-Grid No.2 
Pin 11-Cathode 



Pin 12 - Heater 
Cap- Ultor 

(Grid No.4, 
Col 1 ector) 
C - External 
Conductive 
Neck Coat¬ 
ing 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.3 VOLTAGE. 

GRID-No.2 VOLTAGE. 


27000 max. volts 
7000 max. volts 
350 max. volts 


l nd icates a change. 
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FLYING-SPOT CATHODE-RAY TUBE 


GRID-No.l VOLTAGE: 

Negative bias value. 150 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period not 

exceeding 15 seconds. 410 max. volts 

After equipment warm-up period .... 150 max. volts 

Heater positive with respect to cathode. 150 max. volts 


Equipment Design Ranges: 

For any ultor voltage (E C y) between 20000 * and 2 J 000 volts 
,Grid—No.3 Voltage for focus 
with ultor current of 

25 fja or less. ...... 20.5% to 26.5% of E C4 volts 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design uti1izes fixed 

grid-No.l voltage. 2 to 5 times Ecj volts 

Grid-No.1 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design utilizes fixed 

grid-No.2 voltage. -20% to -50% of E C2 volts 

Grid-No.2 Current. -15 to +15 jua 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 21000 volts 

Grid-No.3 Voltage for focus 
with ultor current as 

indicated.4100 to 5300 5500 to 7100 volts 

Grid-No.2 Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design uti1izes fixed 
grid-No.l voltage of 

-70 volts.140 to 350 140 to 350 volts 

Grid-No.l Voltage for visual 
extinction of undeflected 
focused spot when circuit 
design uti1izes fixed 
grid-No.2 voltage of 

200 volts. .-40 to -100 -40 to -100 volts 

Ultor Current. 25 15 /^a 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

-►Indicates a change. 

DATA 1 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 



OPERATING CONSIDERATIONS 

X-Ray Warning . X-ray radiation is produced at the face 
of the 5ZP16 when it is operated at its normal ultor voltage. 
These rays can constitute a health hazard unless the tube is 
adequately shielded for X-ray radiation. Although relatively 
simple shielding should prove adequate, make sure that it 
provides the required protection against personal injury. 

The base pins of the 5ZPI6 fit the Duodecal 12-contact 
socket. The socket contacts corresponding to the vacant pin 
positions (pin positions 3,4,5,8, and 9) should be removed 
in order t o provide the maximum insulation for the high-voItage 
pins 6 and 7. The socket should be made of high-grade, arc- 
resistant, insulating material and should preferably be de¬ 
signed with baffles. 

Resolution of better than 1000 lines at the center of the 
reproduced picture can be produced by the 5ZPI6 when it is 
operated with 27,000 volts on the ultor. At lower ultor 
voltages, the resolution capability decreases. To obtain 
high resolution in the horizontal direction, it is neces¬ 
sary to use a video amplifier having a bandwidth of about 
20 megacycIes. 

The ultraviolet output of the 5ZPi6 is a linear function 
of the ultor current. For any particular value of ultor 
current, the ultraviolet output is approximately 50 per cent 
higher when the 5ZPI6 is operated with 27,000 volts on the 
ultor than when operated with 20,000 volts. 

Underscanning over a protracted period should be avoided 
because an underscanned area of the screen will be burned and 
thusg i ve d i minished radiation when the raster is aga i nscanned 
to full size and be slightly noticeable in the reproduced 
picture. Furthermore, it is inadvisable to permit a modulated 
stationary pattern to remain more than a few minutes on the 
face ofthe tube. If it rema ins fora longer time, the phosphor 
will be burned unevenly over the pattern area. 

Never allow the beamto remain stationary, even momentari ly, 
because the high peak energy in the beam will seriously damage 
the screen. Provision should be made to prevent such a possi¬ 
bility. Provision should also be made in equipment design to 
insure that the ultor voltage will drop as fast as the scanning 
current when the equipment is turned off; or to bias grid No.I 
to beam-current cutoff when the equipment is turned off. 


^-jlndicates a change.) 
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5ZPI6 

FLYING-SPOT CATHODE-RAY TUBE 


BLOCK DIAGRAM OF FLYING-SPOT VIDEO-SIGNAL 
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES 



92CS-7597R2 


Devices and arrangements shown or described herein may 
use patents of RCA or others, information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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52PI6 

FLYING-SPOT CATHODE-RAY TUBE 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION 3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 
AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT 
THE TUBE AXIS) OF ± 10°. THE ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION 3. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.llO (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY INTERSECTION ON PLANE CC' OF THE GAUGE 
WITH THE GLASS FUNNEL. 

NOTE 3: EXTERNALCONDUCTIVE NECK COATING MUST BE GROUNDED. 
NOTE 4: t OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 
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OSCILLOGRAPH TUBE 


MAGNETIC FOCUS 


MAGNETIC DEFLECTION 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 .amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes.8.5 mi f 

Grid No. 2 to All Other Electrodes.7 /j/xf 

Cathode to All Other Electrodes.5 /^if 

Phosphor (For Curves, see front of this Section) ... No.7 

Fluorescence . Blue 

Phosphorescence.Greenish-Yel low 

Persistence of Phosphorescence . Long 

Focusing Method.Magnetic 

Deflection Method.Magnetic 

Deflection Angle (Approx.) . 53° 

Overall Length. 13-1/4" ± 3/8" 

Greatest Diameter of Bulb.7" ± 1/8" 

Maximum Useful Screen Diameter . 6" 

Mounting Position.Any 

Cap. Recessed Small Ball 

Base.Long Medium-Shell Octal 8-Pin 

BOTTOM VIEW 


Pin 1-No 

Connection 
Pi n 2 - Heater 
Pin 3- Grid No.2 
Pin 4 - No 

Connection 
Pi n 5 - Grid No. 1 



Pin 6- No 

Connection 
Pin 7 - Cathode 
Pi n 8 - Heater 

Cap - Anode, 

Grid No.3 


Maximum Ratings, Design-Center Values : 

ANODE* VOLTAGE . 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negat i ve bias val ue.. 

Positive bias value 0 . , 

Positive peak value.. 

PEAK GRID-No.1 DRIVE FROM CUTOFF . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode, 

Typical Operation: 

Anode Vol tage*. 4000 

Grid-No. 2 Voltage. 250 

Grid-No.1 Voltage Range 0 . . -25 to -70 
Focusing-Coi1 Current 4 ... 75 to 102 

Spot Position. H 


4000 

250 

-25 to -70 
75 to 102 


8000 

max. 

volts 

700 

max. 

volts 

125 

max. 

vol ts 

0 

max. 

volts 

2 

max. 

vol ts 

65 

max. 

vol ts 

125 

max. 

volts 

125 

max. 

vol ts 

7000 


vol ts 

250 


vol ts 

-25 to - 

-70 

volts 

99 to 135 

ma 


See next page. 
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Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 

Minimum Circuit Values: 

When the output capacitor of the power supply is capable of 
storing more than 250 microcoulombs, and when the inherent 
regulat ion of the power supply permits the instantaneous short- 
circuit current to exceed 1 ampere, the effective resistance 
in ci rcu it between indicated el ect rode and the output capacitor 


should be as follows: 

Grid-No.1-Circuit Resistance . 150 min. ohms 

Grid-No. 2-Ci rcu it Resistance. 820 min. ohms 

Anode-Circuit Resistance . 9100 min. ohms 

The resistors used should be capable of withstanding the volt¬ 
ages involved. 

Components: 

RCA Focusing Coil. RCA Type No. 202D1 


* Anode and grid No. 3 , which are connected together within tube, are re¬ 
ferred to herein as anode. 

D At or near this rating, the effective resistance of the anode supply 
should be adequate to limit the anode input power to 6 watts. 

* Brilliance and definition decrease with decreasing anode voltage, in 
general, the anode voltage should not be less than 4000 volts. 

° For visual extinction of undeflected focused spot. 

A For JETEC Focusing Coil No.106, or equivalent, with center line of air 
gap approximately 2 - 3 / 4 " from reference 1 ine (see Outline Drawing); and 
total anode current of 200 microamperes. 

* The center of the undeflected, unfocused spot will fall within a circle 
having 12 mm radius concentric with the center of the tube face. 
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7JP4 

PICTURE TUBE 

ROUND GLASS TYPE 


ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. . .. 6.3 


. . ac or dc volts 

Current. 0.6 : 

t 10 % . . 


Faceplate, Spherical.. 


. . . .Clear Glass 

Phosphor (For Curves, see front of this Section) 

. P4—Sul fide Type 

Overal1 Length . 


. . 14-1/2" ± 3/8" 

Greatest Diameter of Bulb. . . . 


.... 7" ± 1/8" 

Minimum Useful Screen Diameter . 


.6" 

Operating Position . 



Base. .Medium-Shell Diheptal 12-Pi 

n (JETEC Group 5, No.Bl2-37) 

Basing Designation for BOTTOM VIEW . . . 

.14 R 

Pin 1-Heater 

Pin 

9-Ultor 

Pin 2-Cathode 


(Grid No.2, 

Pi n 3 - Grid No.l 


Grid No.4, 

Pin 4-No Connec- / 7 NN 

9 ) 

Col 1 ector) 

t i on (S/floS 

j&E) Pin 

10- Defl ect ing 

Pin 5-Grid No.3 rr7\ 


Electrode 

Pin 7-Deflecting ^~A^~zzz— i ' 

dj 2 

Electrode 

Pin 

11 - Deflecting 

dj 3 


El ectrode 

Pin 8-Deflecting w w 


DJ, 

El ectrode 

Pi n 

12 - 1 nternal 

dj 4 


Connection— 

Do Not Use 


Pin 

14 - Heater 

DJi and DJo are nearer the screen 

DJ 3 and DJ if. are nearer the 

base 

Maximum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 


6000 max. volts 

GRID-No.3 (FOCUSING) VOLTAGE . . 


2800 max. volts 

GRID-No.l VOLTAGE: 

Negative-bias value. 


200 max. volts 

Positive-bias value. 


0 max. volts 

Positive-peak value. 


2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND ANY 


DEFLECTING ELECTRODE . 


750 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 


During equipment warm-up period not 


exceeding 15 seconds . . . 


410 max. volts 

After equipment warm-up period . . . . 

125 max. volts 

Heater positive with respect to 

cathode. 

125 max. volts 

-♦-Indicates a change. 
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PICTURE TUBE 


Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. 

Resistance in Any Defiecting-Electrode 
Circuit". 5 max. 


It is recommended that the deflecting-electrode-K:ircuit resi 
approximately equal. 


megohms 

megohms 
stances be 
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7MP7 

OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 


% 


Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 .amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No. 1 to All Other Electrodes.6 mif 

Cathode to All Other Electrodes.5 Ayif 

Phosphor (For Curves, see front of this Section) ... P7 

Fluorescence. Blue 

Phosphorescence. . ..Greenish-Yellow 

Persistence. Long 

Focusing Method. Magnetic 

Deflection Method. Magnetic 

Deflection Angle (Approx.) . 50° 

Overal 1 Length. 12-3/4" ± 3/8" 

Greatest Diameter of Bulb. 7-3/16" ± 1/8" 

Minimum Useful Screen Diameter. 6" 

Mounting Position. Any 

Cap. Recessed Small Cavity vJETEC No.Jl-21) 

Base.Small-Shell Duodecal 5-Pin (JETEC No.B5-57) 

BOTTOM VIEW 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 10-Grid No.2 



Pin 11-Cathode 
Pin 12-Heater 
Cap -Grid No.3i 
Col 1ector 


Maximum Ratings, Design-Center Values: 

Ultor* VOLTAGE . 

GRID-No.2 VOLTAGE: 

Positive Value (DC or Peak AC) . 

Negative Value (DC or Peak AC) . 

GRID-No. 1 VOLTAGE: 

Negative bias value. 

Positive bias value# . 

Positive peak value. 

PEAK GRID-No.1 DRIVE FROM CUTOFF . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with resnect to cathode. 


8000 max. volts 

700 max. volts 
180 max. volts 

180 max. volts 
0 max. volts 
2 max. volts 
65 max. volts 

125 max. volts 
125 max. volts 


In the 7M~types, grid No .3 which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor*. The "ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with oneormore additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior to 
its deflection. 

# At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the ultor input power to 6 watts. 


OCTOBER 1,1951 TIME DEPARTMENT 

RADIO CORPORATION OP AMERICA, HARRISON, MW JERSEY 


DATA 



























7MP7 

OSCILLOGRAPH TUBE 


Typical Operation: 

Ultor Voltage*. 

4000 

7000 

vol ts 

Grid-No.2 Voltage . 

250 

250 

vol ts 

Grid-No.1 Voltage 0 . . . . 

-27 to -63 

-27 to -63 

vol ts 

Grid-No.2 Current . 

Focusing-Coi 1 Current 

-15 to +15 

-15 to +15 

pamp 

(DC Approx. J ** . . . 

64 ± 15$ 

85 ± 15$ 

ma 

Spot Position . 

- 

U 


Maximum Circuit Values: | 

Grid-No. 1-Ci rcui t Resistance. 


1.5 max. 

megohms 


* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts. 

0 For visual extinction of undeflected, focused spot. 

** For specimen focusing coil similar to JETEC Focusing Coil No.109 po¬ 
sitioned withairgap toward faceplate and center lineofair gap 2-3/4" 
from Reference line (see Outline Drawing) and ultor current of 200 
microamperes. 

ffl The centeroftne undeflected, unfocused spot will fall within a circle 
having 12 -mm radius concentric with the center of the tube face. 
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7MP7 

OSCILLOGRAPH TUBE 





‘GRID N®3, COLLECTOR 
RECESSED SMALL % 
CAVITY CAP (NOTE I ) 
JETEC Ntt Jl- 21 I! 


REFERENCE- 
LINE 
(NOTE 2) 


92CM-7438R3 


.EFFECTIVE 
CENTER OF 
DEFLECTION 


SMALL-SHELL 
/ DUODECAL 
' 5-PIN BASE 
(NOTE 3) 
JETEC N« B5-57 


NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT 
PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH 
THE TUBE AXIS-AND BULB TERMINAL BY AN ANGULAR 
TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF ± 10°. 
BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO¬ 
SITION No.3; 

NOTE 2: REFERENCE LINE I S DETERM I NED BY POSIT ION WHERE 
REFERENCE-LINE GAUGE (UETEC No.I 12) 1.500 + .003"- 
.000" I. D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE 
ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF 
BASE SHELL WILL FALL WITHIN CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING DIAMETER OF 1-7/8". 

NOTE r. LOCATION OF DEFLECTING YOKE MUST BE WITHIN 
THIS SPACE. 
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7MP7 


AVERAGE GRID-DRIVE CHARACTERISTICS 



0 10 20 30 40 50 60 70 


VIDEO SIGNAL VOLTS FROM CUTOFF 
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ULTOR MICROAMPERES 









































































































7NP4 

PROJECTION KINESCOPE 

20' x 15* PICTURES 

FORCED-AIR COOLED ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

_ For use in theater-television equipment _ 


ac or dc volts 
.amp 


12 

6 




DATA 

(General: 

Heater, for Uni potential Cathode: 

Vol tape. 6.6 ± 5% . . 

Current.0.62 .... 

Direct Int-erelectrode Capacitances (Approx. 

Grid No.l to all other electrodes. . . . 

Cathode to all other electrodes. 

Phosphor.P4—Silicate-Sulfide Type 

A1uminized 

Fluorescence.White 

Phosphorescence.Wh i tel 

Persistence.Medium! 

Focusing Method.Electrostatic 

Deflection Method.Magnet i cl 

Deflection Angle (Approx.).35°j 

Projection-Throw Distance for 20' x 15' Picture. . . 60 feet 

Overal1 Length . 19-1/2" ± 5/8" 

Greatest Diameter of Bulb (Excluding side cap) . . 7" ± 3/16" 

Maximum Radius of Tube (Including side cap).4-11/32" 

Quality Rectangle of Faceplate 

(See Dimensional Outline) .5" X 3 _ 3/A" 

Refractive Index for Faceplate Glass . 1.469j 

! Weight (Approx.).15 1 bsj 

Operating Position.Any! 

iCap.Medium (JETEC No.Cl-5) 

iSocket . See Operating Considerations 

Base.Plastic-Filled, Small-Shell Diheptal 14-Pin! 

(JETEC Group 5, No.B14-45) 


n 10- Same as Pin 5 
nil - Same as Pin 5 
n 12 - Same as Pin 5 
n 13 - Internal 

Connect ion— 
Do Not Use 
n 14 - Heater 
Cap - Ultor 

(Grid No.4, 
Col 1 ector) 


Bas 

ing 

Designation 

Pin 

1- 

Heater 


Pin 

2- 

Cathode 


Pin 

3- 

Grid 

No. 

1 

Pin 

4 - 

Grid 

No. 

2 

Pin 

5- 

No Connec- 



t i on 


Pin 

6- 

Same 

as 

Pin 

Pin 

7- 

Same 

as 

Pin 

Pin 

8- 

Same 

as 

Pin 

Pin 

9- 

Same 

as 

Pin 



Indicates a change. 
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7NP4 

PROJECTION KINESCOPE 


Air Flow to Face.40 cfm 

The specified air flow should be delivered perpendi c u I a r Iy 
from a nozzle having a diameter of about 2 inches onto the 
faceofthe tube while it is in ope rat ion. The b I owe r should 
have adequate capac i ty to p rov i de foratotal system-p ress u re 
drop including that of the air filter. 

Face Temperature. 100 max. °C 


CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are 
with respect to grid No. l 

Maximum Ratings, Absolute Values: 

ULT0R-T0-GRID-No.1 VOLTAGE" . 

GRID-No.3-T0-GRID-No.l VOLTAGE. 

GRID-No.2-TO-GRID-No.1 VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE. 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-bias value . 

Negative-bias value . 

Peak-negative value . 

AVERAGE ULTOR CURRENT . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with respect to cathode. 


positive 


80000 

20000 

850 

600 

250 

0 

2 

2 


410 

150 

150 


max. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 


max. 

max. 

max. 


vol ts 
vol ts 
vol ts 
vol ts 

vol ts 
vol ts 
vol ts 


vol ts 
vol ts 
vol ts 


Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (Ectjgj) between 7 0000 ^ 
and 80000 volts and grid-No . 2 -to-grid-No . 1 voltage (Ec 2 g^ 
between 400 and 850 volts 
Grid-No.3-to-Grid-No.1 


20 % to 22. 


of E< 


•C491 


vol ts 


Voltage for focus 
Grid-No.2-to-Grid-No. 1 
Voltage for visual 
extinction of focused 
raster when circuit 
design uti1izes fixed 
cathode-to-grid-No.1 

voltage (EkgJ. 

Cathode-to-Gr 1 a-No.1 
Video Drive from Raster 
Cutoff (Black Level) to 

White-Level Value.Same value as fixed cathode- 

to-grid-No.l voltage except] 
video drive is a negative] 
vol tage. 


3.2 to 4.8 times Ekg^ volts 


See next page. 


►Indicates a change. 
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7NP4 

PROJECTION KINESCOPE 


Grid-No.3 Current. 

|Grid—No.2 Current. 

Examples of Use of Design Ranges: 

For ultor-to-grid- 
No. 1 voLtage of 
Grid-No.3-to-Grid-No.1 

Voltage for focus. 

Grid-No.2-to-Grid-No.1 
Voltage for visual 
extinction of focused 
raster when c i rcu i t 
design uti1izes fixed 
cathode-to-grid^No.1 
voltage (EkgJ of 

125 volts. . . 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(B1ack Level) to 
White-Level Value. 


0 to +15 ii a 

-15 to +15 /xa 


75000 


15000 to 17000 


vol ts 


Maximum Circuit Values: 

!Grid-No. 1-Ci rcuit Resistance 


400 to 600 vol ts 

-125 volts 

1.5 max. megohms 


GRID-DRIVE A SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

[Maximum Ratings, Absolute Values: 

ULT0R VOLTAGE*. 80000 max. volts 

GRID-No.3 VOLTAGE. 20000 max. volts 

GR I D-No. 2 VOLTAGE. 600 max. volts 

GRID-No.1 VOLTAGE: 

Negative-bias value. 250 max. volts 

Positive-bias value. 0 max. volts 

Peak-positive value. 2 max. volts 

AVERAGE ULT0R CURRENT. 2 max. ma 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. volts 

After equipment warm-up period . . . 150 max. volts 

Heater positivewith respect to cathode. 150 max. volts 


, , A : See next page. 


Indicates a change. 
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7NP4 

PROJECTION KINESCOPE 


Equipment Design Ranges: 

Withanyultor voltage (Ec^k) between 7 0000^ and 80000 volts 
and grid-Uo.2 voltage (Ec 2 k) between 400 and 600 volts 

Grid-No.3 Voltage 


for focus. 

Grid-No.2 Voltage for 
visual extinction 
of focused raster 
when circuit design 
utilizes fixed grid- 

20% to 22.6% of E C4 k 

vol ts 

No.1 voltage (E c 1 k)• • • 
Grid-No.l Video Drive 
from Raster Cutoff 
(Black Level) to 

2.58 to3-87 times E Cl k 

vol ts 

White-Level Value. . . . 

Same value as fixed gri 

d-No.l 


voltage except video dr 
a positive voltage. 

ive is 

Grid-No.3 Current. 

0 to +15 

/xa 

Grid-No.2 Current. 

-15 to +15 

^a 

Examples of Use of Design Ranges: 


For. ultor. voltage of 

75000 

volts 

Grid-No.3 Voltage for focus. 
Grid-No.2 Voltage for visual 

. . 15000 to 17000 

vol ts 


extinction of focused 
raster when circuit de¬ 
sign utilizes fixed grid- 
No.l voltage (E Cl k) of 

-155 volts. 400 to 600 volts 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black Level) to 

White-Level Value. 155 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

* cathode drive isthe operating cond it ion i n wh ich the v ideo signal varies 
the cathode potential. 

* The product of ultor-to-grid-No .1 voltage, or ultor voltage, and 
average ultor current should be limited to 160 watts. 

^ Brilliance and definition decrease with decreasing ultor-to-grid-No .1 
voltage or ultor voltage. In general, the ultor-to-grid-No.1 voltage 
or the ultor voltage should not be less than 70,000 volts. 

A Grid-drive is the operating condition in which the video signal varies 
the grid-No.l potential. 


OPERATING CONSIDERATIONS 

X-ray radiation is produced at the face of the 7NP4 when 
it is operated at its normal ultor voltage. These rays can 
constitute a health hazard unless the tube is adequately 

-►Indicates a change. 
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PROJECTION KINESCOPE 


shielded. Make sure that the shielding provides the required 
protection against personal injury. 

The base pins fitaDiheptal 14-contact socket. It should 
be designed to prevent corona between pin 9 and pin 4, pin 13, 
and any adjacent socket-assembly bolt. The usual commercially 
available Diheptai sockets do not meet this requirement. 
Socket contacts for pins 5, 6, 7, 8, 10, II, 12, and 13 should 

be removed so that maximum insulation is provided for pin 9. 
The socket should be made of high-grade, low-leakage, arc- 
resistant insulating material adequate to withstand 20,000 
volts between the contact for pin 9 and the contacts for pins 
4 and 13. The socket should not be rigidly mounted; it 
should have flexible leads and be allowed to move freely. 

The ultor connection is made to the Medium capon the side 
of the bulb. The ultor connector should have a ball-type 
corona shield withadiameter of .about 1-1/2 inches in order to 
prevent the formation of corona. 

An air-cooling system is required to cool the face of the 
7NP4. The system consists of a blower, such as Pilot No.50747 
or No.50748*, and an air duct, having an outlet diameter of 
about 2 inches, directed perpendicuIarly onto the face of the 
tube. An air flowof40 cubic feet per minute at the tube face 
is required to provide adequate cooling. In a typical system 
with air filter, the total system static pressure is approxi¬ 
mately 0.25 inch of water. The cooling air must not contain 
water, dust, or other foreign matter. The air-cooling system 
should be electrically interconnected with the ultor power 
supply to prevent operation of the tube without cooling. 

Cooling of the tube by a tangential flowof air across its 
face is not recommended because the temperature gradient 
produced across the face may result in immediate or delayed 
cracking of the face. 

Failure of scanning while the 7NP4 draws beam current may 
permanently damage the screen. Provision should be made, 
therefore, forautomatic, high-speed cutoff of the beam current 
in case of scanning failure. 

Darkening of face occurs during normal operation of the 
tube with resulting decrease in the light transmitted by the 
face. The rate of darkening increases rapidly with increase 
in ultor voltage, is proportional to the beam current, and is 
inversely proportional to the scanned area. The darkening 
develops rapidly during initial operation; thereafter, a 
gradual increase in the amount of darkening will be observed 
during the life of the tube. 


j* Made by F.A. Smith Mfg. Co., Inc., P.0. Box 509, Rochester 2, N.Y. j 
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PROJECTION KINESCOPE 


PRECAUTION 

During storage of this Projection Kinescope, occluded gas 
may be released within t he tube. When high voItage i s appIied, 
this gas may cause internal arcing with possible damage to 
the tube. To prevent such an occurrence, it is recommended 
that this kinescope be given the following treatment at 
intervals of about 2 months during storage, and at time of 
installation in equipment: With the beam cut off, apply 
normal ultor voltage to the tube. Gradually increase the 
ultor current in steps over a period of 15 minutes until one 
fourth of the operating uI tor-current value is reached. 
Operate at this reduced value of current for I hour, and then 
increase the ultor current to full value for a few minutes 
before turning off the power. 

OPERATING HINTS 

1. Never apply power input to the screen suddenly because 
immediate or delayed cracking of the face may result. 
Always increase or decrease the ultor current gradually. 

2. Never exceed the maximum average uI tor-current rating of 
2 m i II i ampe res. 

3. Never overscan the screen because the beam will strike 
the neck and I i be rate occluded gas which may cause 
i nte rna I a rc i ng . 

4. Never faiI to operate this tube in its equipment at in¬ 
tervals of about 2 months to keep the tube in condition. 
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PROJECTION KINESCOPE 


x> 



NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE,. THE MINOR 
AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 45° 
± 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE THROUGH 
THE ULTOR TERMINAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 15.315" RADIUS. 

NOTE 3: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 20.3" RADIUS. 
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PROJECTION KINESCOPE 


NOTE 4: THE PLANE THROUGH BASE PIN 9 AND THE TUBE AXIS 
MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL AND 
THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. THE ULTOR TERMINAL IS ON SAME SIDE 
AS PIN 9. 

NOTE 5: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" I.D. AND 3" LONG WILL REST ON BULB 
CONE. 

NOTE 6: EXTERNAL. CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 7: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXI BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
SOCKET CONTACTS FOR PINS 5, 6,. 7, 8, 10, II, 12, AND 13 
SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULATION 
FOR PIN 9. 

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 


TYPICAL REFLECTIVE OPTICAL SYSTEM 



) 1 MEN S1 

ONS 

(APPROX. 

Di 

26" 

Diametei 

d 2 

30' 

" Radius 

d 3 


30" 

Du 


1.5" 

d 5 


21.5" 

d 6 


60' 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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7NP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E 4 : = 6.6 VOLTS 

ULTOR - TO - GRID-N 2 I 
VOLTS = 70000-80000 
GRID-N2 3 -T0-GRID-N2 | VOLTS ; 

ADJUSTED TO GIVE FOCUS. 
GRID-N2 2-TO-GRID-N2| VOLTS 
ADJUSTED TO GIVE RASTER^ 
CUTOFF. 

CATH0DE-T0-GRID~N° I 
VOLTS-125 


GRID-DRIVE SERVICE 
E { = 6.6 VOLTS 
ULTOR VOLTS = 70000-80000 
GRID-N 2 3 VOLTS ADJUSTED 
TO GIVE FOCUS. 

GRID-N 2 2 VOLTS ADJUSTED 
TO GIVE RASTER CUTOFF. 
GRID-N 2 | VOLTS = -155 



20 40 60 80 100 120 140 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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AVERAGE DRIVE CHARACTERISTICS 
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7NP4 


AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 

E.p = 6.6 VOLTS 

ULT0R-T0-GRID-N2I VOLTS = 
75000 

GRID-N23-TO-GRID-N2| VOLTS 
ADJUSTED TO GIVE FOCUS. 
GRID-N22-TO-GRID-N2I VOLTS 
ADJUSTED TO GIVE RASTER 
CUTOFF. 

CATHODE-TO-GRID-N2I V0LTS=I25 
RASTER SIZE = 5"x 33^" 

GRID-DRIVE SERVICE 

E.p = 6.6 VOLTS 

ULTOR VOLTS = 75000 

GRID-N 23 VOLTS ADJUSTED TO 
GIVE FOCUS. 

GRID-N22 VOLTS ADJUSTED TO 
GIVE RASTER CUTOFF. 

GRID-N2I VOLTS = -155 

RASTER SIZE = b"x 3 3 / 4 " 
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-TRANSFER CHARACTERISTICS 








TRANSFER CHARACTERISTICS ON BASIS 
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7TP4 

MONITOR KINESCOPE 

metal-backed screen 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 



DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage.6.3.ac or dc volts 

Current.0.6,. amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No. 1 to All Other Electrodes .... 6 /ufif 

Cathode to All Other Electrodes. 5 mf 

Faceplate . .. Clear Glass 

Phosphor, Metal-Backed 0 . ... .P4—Sulfide Type 

Fluorescence and Phosphorescence. White| 

Persistence of Phosphorescence. Short 

Focusing Method. Electrostatic! 

Deflection Method . . .. Magnetic 

Deflection Angle (Approx.). 50° 

Overall Length.13-1/8" ± 3/8" 

Greatest Diameter of Bulb.7-3/16" ± 1/8" 

Minumum Useful Screen Diameter. 6"j 

picture Size (Within minimum-useful-screen area) . . 5-3/8" X 4"j 

Cap . Recessed Small Cavity (JETEC No. Jl-21) 

Base. Small-Shell Duodecal 6-Pin (JETEC No. B6-63) 

BOTTOM VIEW 



Pin 1 - Heater 
Pin 2 - Grid No.l 
Pin 6 - Grid No.3 
Pin 10 - Grid No.2 
Pin 11 - Cathode 


Maximum Ratings, Design-Center Values’. 

ULTOR* VOLTAGE. 

GRID-No.3 VOLTAGE . 

GRID-No.2 VOLTAGE . . . 

GRID-No.1 VOLTAGE: 

Negative bias value . 

Positive bias value . 

Positive peak value . 


Pin 12 - Heater 
Cap - Grid No.4, 
Collector 
(Ul tor) 


12000 max. 

volts 

2000 max. 

vol t s 

410 max. 

vol ts 

125 max. 

vol ts 

0 max. 

vol ts 

2 max. 

vol ts 


For curves, see front of this Section. 

lnthe7TPu, grid No.4 which has the ultor function, and collector are 
connected together within the tube and are conveniently referred to 
collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode in combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflect ion. 
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7TP4 

MONITOR KINESCOPE 



PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds 410 max. volts 

After equipment warm-up period. . . 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E u ) between loooo* and 12000 volts 
and grid-No .2 voltage (E C2 ) between 150 and 410 volts 

Grid-No.3 Voltage for Focus with 

Ultor Current of 100 /iamp. . . 11.6% to 15.8% of E u volts 

Grid-No.1 Voltage for Visual 


Extinction of Undeflected 


Focused Spot. 

Grid-No.3 Current**. ...... 

11% to 25.7%ofE c 
See Curves z 

volts 

Grid-No.2 Current. 

Field Strength of Adjustable 

-15 to +15 

/xamp 

Centering Magnet. 

Examples of Use of Design Ranges: 

0 to 8 

gausses 

For ultor voltage of 

10000 

volts 

and grid-No .2 voltage of 
Grid-No.3 Voltage for Focus with 

200 

volts 

Ultor Current of 100 /xamp . . 
Grid-No.1 Voltage for Visual 
Extinction of Undeflected 

1160 to 1580 

vol ts 

Focused Spot . 

-22 to -52 

vol ts 


Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohm's 


* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 10000 volts. 
Grid-No .3 Current increases as the ultor voltage is decreased. 
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7TP4 

MONITOR KINESCOPE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI¬ 
NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS 
OF ± 10°. BULB TERMINAL IS ON SAME SIDE AS PIN No.6. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. I 12) 1.500" + 0.005" 
- 0.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DIA¬ 
METER OF 1-7/8". 
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AVERAGE GRID-DRIVE CHARACTERISTICS 



VIDEO SIGNAL VOLTS FROM CUTOFF 
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ULTOR (I|j )OR GRID-N 2 3 (lc 3 ) MICROAMPERES 

























OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 


DATA 

General: 

|Heater, for Uni potential Cathode: 

Voltage. 6.3. 

Current. 0.6. 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes . 

DJi to DJ 2 . 

DJ 3 to DJ 4 . 2 

DJi to All Other Electrodes. 9 

DJ 2 to All Other Electrodes. 9 

DJ 3 to All Other Electrodes. 7 

DJ 4 to All Other Electrodes ... 

Faceplate . 

Phosphor (For Curves, see front of this Section) 

Fluorescence and Phosphorescence . Green 

Persistence of Phosphorescence . 

Focusing Method . 

Deflection Method ......... 

Overall Length . 14-1/2" ± 3 / 8 " 

Greatest Diameter of Bulb.7".± 1/8" 

Minimum Useful Screen Diameter . 6 " 

Mounting Position . Any 

Bulb. J56H 

Base .... Medium-Shell Oiheptal 12 -Pin (JETEC NO.B12-37) 
BOTTOM VIEW 


ac 

or dc volts 


. . . amp 

6 

. . mif 

3 

. . wii 

2 

. . mi f 

9 


9 

. . M^f 

7 

. . wrf 

7 

• • wrf 


Clear Glass 

>) 

. . . PI 


. . Green 


. . Mediurn 

Electrostatic 

Electrostatic 

14 

- 1 / 2 " ± 3 / 8 " 


Pi n 1 - Heater 
Pi n 2 - Cathode 
Pin 3 -Grid No.l 
Pin 4 - No 

Connection 
Pin 5-Grid No.3 
Pin 7 - Deflecting 
Electrode 
DJ 3 

Pin 8 - Deflecting 
Electrode 
DJ 4 



Pi n 9 - Ul tor* 

(Grid No.2, 
Grid No. 4, 
Col lector) 
Pin 10- Deflect ing 
Elect. DJ 2 
Pin 11 - Deflecting 
Elect. DJi 
Pin 12-1 nternal 

Connection- 
Do Not Use 
Pin 14-Heater 


Dj t and DJ 2 are nearer the screen 
DJg and DJ ^ are nearer the base 

With DJi positive with respect to DJ 2 , the spot is de¬ 
flected toward pin 5. With DJ 3 positive with respect to 
DJ 4 , the spot is deflected toward pin 2. 

The plane through the tube axis and pin 5 may vary from 
the trace produced by DJi and DJ 2 by an angular tolerance 
(measured about the tube axis) of ±10°. Angle between 
DJ 1 -DJ 2 trace and DJ 3 -DJ 4 trace is 90°±3°» 


See next page. 
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Max imum Rat ings t Design-Center Values’. 

ULTOR* VOLTAGE. 4000 max. volts 

GRID-N 0.3 VOLTAGE. 2000 max. volts 

GRID-No.1 VOLTAGE: 

Negative bias value. 200 max. volts 

Positive bias value*. 0 max. volts 

Positive peak value .. 2 max. volts 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE ...... 750 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 125 max. volts 

Heater positive with respect to cathode . 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (E u ) between 1000% and 4000 volts 
Grid-No.3 Voltage for Focus 27% to 40% of Eu volts 

Maximum Grid-No.1 Voltage 
for Visual Extinction of 

Undeflected Focused Spot 2.8% of E u volts 

Grid-No.3 Current .... -15 to +10 Atamp 

Deflection Factors: 

DJi & DJ 2 . 31 to 41 v dc/in./kv of E u 

DJ 3 A DJ 4 . 25 to 34 v dc/in./kv of E u 

Spot Position. M 

Examples of Use of Design Ranges: 

For ultor voltage of 1500 3000 volts 

Grid-No.3 Voltage 


for Focus 400 to 600 800 to 1200 volts 

Maximum Grid-No.1 Volt¬ 
age for Visual Extinc¬ 


tion of Undeflected 

Focused Spot ..... -42 -84 volts 

Deflection Factors: 

DJi & DJ 2 ...... 47 to 62 93 to 123 volts dc/in. 

DJ 3 A DJ 4 ...... 38 to 51 75 to 102 volts dc/in. 

Maximum Circuit Values: 

Grid No.1-Circuit Resistance ....... 1.5 max. megohms 

Resistance in Any Deflecting- 


Electrode Circuit 0 . . . 5.0 max. megohms 


in the 7VP1, grid no. 4 which has the ultor function, grid no. 2 , and col-J 
lector are connected together within the tube and are conveniently re-J 
ferred to collectively as "ultor.* The "ultor" in a cathode-ray tube 
is the electrode, or the electrode in combination with one or more 
additional electrodes connected within the tube to it, to which is 
applied the highest dc voltage for accelerating the electrons in the 
beam prior to its deflection. 

* At or near this rating, the effective resistance of the ultor supply! 
should be adequate to limit the ultor input power to 6 watts. 


1 *,**,°; 

NOV. 1, 


See next page 
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OSCILLOGRAPH TUBE 


# Brilliance and definition decrease with decreasing ultor voltage. A 
value as low as 1000 volts is recommended only for low-velocity deflec¬ 
tion and low ambient-light levels. 

## With ultor voltage of 1500 volts, the center of the undeflected focused 
spot will fall within a circle having a 10 -mm radius concentric with 
the center of the tube face. 

° it is recommended that the deflecting-electrode-circuit resistances be 
approximately equal. 

The qVPi can be used as a direct replacement 
for the qJPi tn all equipment where the high-voltage 
supply does not provide more than 4000 volts. 



i OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC¬ 
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 
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AVERAGE CHARACTERISTICS 
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7WP4 

PROJECTION KINESCOPE 

20' x 15' PICTURES 

FORCED-AIR COOLED ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

_ For use in theater-television equipment _ 


The 7WP4 is the same as the 7AT4 except for the foLLowing items: 

General: 

Projection Throw Distance for 20* x 15' Picture ... 80 feet 
(Overall Length.19-7/16" ± 5/8" 



EXTERNAL 
CONDUCTIVE 
COATING 
(NOTE 6 ) 


SMALL-SHELL 
DIHEPTAL 
14-PIN BASE 
JETEC GROUP 5, 
N2BI4-45 (NOTE 7) | 

92CM-773IR2 
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7WP4 

PROJECTION KINESCOPE 


NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR 
AXIS OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED 45° 
± 10° IN A COUNTER-CLOCKWISE DIRECTION FROM A PLANE THROUGH 
THE ULTOR TERMINAL AND THE TUBE AXIS. 

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 
RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 15.315" RADIUS. 

NOTE 3: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY 

RECTANGLE MAY VARY ± 0.006" FROM THE SPHERICAL SURFACE 
HAVING A 20.3" RADIUS. 

NOTE 4: THE PLANE THROUGH BASE PIN 9 AND THE TUBE AXIS 
MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL AND 
THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE 
TUBE AXIS) OF ± 10°. THE ULTOR TERMINAL IS ON SAME SIDE 
AS PIN 9. 

NOTE 5: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 2.100" ± 0.001" I.D. AND 3" LONG WILL REST ON BULB 
CONE. 

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 7: SOCKET FOR TH IS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, II, 12, AND 13 

SHOULD BE REMOVED IN ORDER TO PROVIDE MAXIMUM INSULATION 
FOR PIN 9. 

NOTE 8: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS 
SPACE. 
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PROJECTION KINESCOPE 


TYPICAL REFLECTIVE OPTICAL SYSTEM 



DIMENSIONS 

(APPROX. 

Di 

27" 

Diameter 

d 2 

40’ 

" Radius 

d 3 


40" 

D 4 


20" 

d 5 


24.5" 

d 6 


CO 

o 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibi1ity by RCA for 
its use and without prejudice to RCA’s patent rights. 
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8DP4 

PICTURE TUBE 

SMALL, COMPACT, RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


General: 


DATA 


Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10% .amp 

Capacitance between External Conduc- f 

tive Coating and Ultor.J350 max. mif 

1250 min. /i/if 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of. this Section) . P4—Sulfide Type 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.68° 

Electron Gun . Ion-Trap Type Requiring External 

Single-Field Magnet 


Tube Dimensions: 

Overall length . 10-7/16" ±5/16" 

Greatest width . 7-7/8" + 1/16" - 1/32" 

Greatest height.6-1/16" + 1/16" - 1/32" 

Diagonal . 8-7/16" +1/16" - 1/32" 

Neck length.6-1/2" + 3/16" 

Radius of curvature of faceplate 

(External surface) . 27" 

Screen Dimensions (Minimum): 

Greatest width . 7-3/16" 

Greatest height.*.5-3/8" 

Diagonal . 7-13/16" 

Projected area.35.5 sq. in. 

Operating Position.Any 

Cap. Recessed Small Cavity (JETEC No.Jl-21) 


Base . .Dwarf-Shell Duodecal 6-Pin (JETEC Group 4, No.B6-158) 
Basing Designation for BOTTOM VIEW . 12AB 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 3“Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



Cap - Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative value . 

GRID-No.2 VOLTAGE. 


8000 max. volts 

500 max. volts 
500 max. volts 
J300 max. volts 

-♦-Indicates a change. 
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PICTURE TUBE 


GRID-No.l VOLTAGE: 

Negative-peak value.T30 max. volts 

Negative-bias value.100 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 180 max, volts 

Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 
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8HP4 

MONITOR KINESCOPE N 

SMALL, COMPACT, RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


General: 


DATA 


Heater, for Uni potential Cathode: 

Voltage (AC or DC). 6.3 volts 

Current. 0.6 ± 10 % amp 

Direct interelectrode Capacitances: 

Grid No.l to all other electrodes . . 9 /^uf 

Cathode to all other electrodes ... 5 yu/xf 

External conductive coating to ultor. J350 max. /x/xf 

\250 min. fxfx f 

Faceplate, Spherical.Filterglass 

tight transmission (Approx.). . 80% 

Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence. Short 

Focusing Method . Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal. 85° 

Vertical.• 68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.9-15/16" ± 5/16" 

Greatest width.7-7/8" + 1/16" - 1/32" 

Greatest height . 6-1/16" + 1/16" - 1/32" 

Diagonal.8-7/16" + 1/16" - 1/32" 

Neck length.6" ± 3/16" 

Screen Dimensions (Minimum): 

Greatest width.7-3/16" 

Greatest height . 5-3/8" 

Diagonal. 7-13/16" 

Projected area.35.5 sq. in. 

Weight (Approx.).2-1/2 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bulb.J67-1/2 

Base.Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, No.B6-63) 

Basing Designation for BOTTOM VIEW.121- 


Pin 1-Heater 
Pin 2 - Grid No.l 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin .12-Heater 



Cap - Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 
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Maximum Ratings, Absolute-Maximum Values: 

ULTOR VOLTAGE. 14000 max. volts 

GRIO-No.4 (FOCUSING) VOLTAGE: 

Positive value. 1100 max. volts 

Negative value. 550 max. volts 

GRID-No.2 VOLTAGE. 550 max. volts 

GRID-No.1 VOLTAGE: 

Negative-peak value. 220 max. volts 

Negative-bias value. 155 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value ... ,. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode. 180 max. volts 

Heater positive wi th respect to cathode. 180 max. volts 


Equipment Design Ranges: 

With any ultor voltage (Ec 5 k) between 8ooo^ and 14000 volts 
and grid-Mo. 2 voltage (E C2 k) between 150 and 500 volts 
Grid-No.4 Voltage required for focus:* 

Changes inversely with ultor current at the rate of approxi¬ 
mately 80 volts for each 100-jua change in ultor current. 
For typical values, see Examples of Use of Design Ranges. 
Grid-No. 1 Voltage (E Cl k) for 
visual extinet ion of 

focused raster. See Raster-Cutoff-Range Chart 

Grid-No.1 Video Drive from , 

Raster Cutoff (Black level):* 

White-level value 


(Peak positive) .... Same value as 

determined 

for E Clk 

except video drive 

i s positive 

voltage. 

Grid-No.4 Current . 

-25 to +25 


Grid-No.2 Current . 

-15 to +15 

M a 

Examples of Use of Design Ranges: 

With ultor voltage of 

11000 

volts 

and grid-Mo. 2 voltage of 

300 

volts 

Grid-No.4 Voltage for focus 
with average ultor current 
of 100 M a # . 

0 to 300 

vol ts 

Grid-No.1 Voltage for visual 
extinction of focused raster. . 

-28 to -72 

vol ts 

Grid-No.1 Video Drive from 

Raster Cutoff (Black level): 

White-level value 

(Peak positive) . 

28 to 72 

vol ts 

Maximum Circuit Values: 

Grid-No.1—Circuit Resistance. . . 

1.5 max. 

megohms 


^ Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 8000 volts. 
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8HP4 

MONITOR KINESCOPE 



The arid-No.4 voltage required for focus of any individual tube will 
remain essentially constant for values of ultor voltage or grid-No.2 
voltage within design ranges shown for these items. 

A Resolution for a given value of ultor voltage and a given value of 
grid-No.2 voltage decreases with increase in ultor current. 

* The indicated voltage is for condition with combined grid-No.l bias 
voltage and video-signal voltage (generated by RCA-2F21 monoscope) 
adjusted to produce the average value of ultor current shown and to 
provide optimum focus of the Indian-Head Test Pattern from the 2F21. 

SPECIAL PERFORMANCE DATA 

Resolution:* 

For ultor voltage of 11,000 volts. . . 600 min." TV lines 

"under the following conditions: heater volts = 6.3, grid-No.2 volts = 
300. combined grid-No.1 bias voltage and video-signal voltage (generated 
by RCA-2F21 monoscope) adjusted to produce an average ultor current of 
100 microamperes, and grid-No.4 voltage adjusted to give sharpest 
focus at center of tube face. Resolution is measured on the RCA-2F21 
monoscope test pattern, or equivalent. 


OPERATING CONSIDERATIONS 

When operated at or below the maximum ratings shown in 
the tabulated data, the 8HP4 does not produce any harmful 
X-ray radiation. 

The high voltages at which the 8HP4 is operated may be 
very dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Before any part of the circuit is touched, 
the power-supply switch should be turned off and both termi¬ 
nals of any capacitors should be grounded. 
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BULB-CONTOUR DIMENSIONS 


QUARTER 

SECTION© 



, \ T _QUARTER 

/V — SECTION @ 
1.520 R.M I - 6.497” MAX 
/ V 3 050 DIAGONAL 


“ffe, 

QUARTER- r^J R* 8.606 R. 

SECTION © 1__ 

6.038" MAX. — 

DIAGONAL U— 2.86S''—*4*—3.540 7 


\ 1.438^71 2.925” 


QUARTER 
■“SECTION (D 
7.590" MAX. 
DIAGONAL 


TOP VIEW SHOWING MAXIMUM QUARTER-SECTION CONTOURS DEFINED BY PLANES 
AA\ BB’, CC\ and DD’. 


LONG-SIDE VIEW 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI¬ 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
lOF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-116 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AT THE REFERENCE 
LINE AND HAVING A DIAMETER OF 1-5/8 INCHES. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: THE MAXIMUM RADIAL DISPLACEMENT OF THE PERI¬ 
PHERY OF THE FACE PANEL (JUST ABOVE THE MOLD-MATCH LINE) 
FROM ITS EXACT CENTERED POSITION ON THE NECK AXIS IS 0.040". 
NOTE 6: BULGE AT SPLICE-LINE SEAL Wl LL NOT PROTRUDE BEYOND 
THE MAXIMUM ENVELOPE DIMENSIONS AT THE MOLD-MATCH LINE. 


vjLy 
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I0BP4-A 

PICTURE TUBE 


MAGNETIC FOCUS 


ROUND GLASS TYPE 

MAGNETIC DEFLECTION 


General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10% .amp 

Capacitance between External Conduc- , f 

tive Coating and Ultor./2500 max. W* 

y \ 500 mi n. W* 

Faceplate, Spherical ..Filterglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

Deflection Angle (Approx.) . 50° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Overall Length.17-5/8" ± 3/8" 

Greatest Diameter of Bulb.10-1/2" ± 1/8" 

Minimum Useful Screen Diameter . 9-1/8" 

Ope rating Position.Any 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW .12N 



Pin 1-Heater 
Pin 2 -Grid No. 1 
Pin 10-Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative-bias value. 

Positive-bias value. 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 
Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


Cap A - Ultor 

(Grid No.3, 
Col 1 ector) 
C - External 
Conductive 
Coating 


12000 max. 
410 max. 


125 max. 
0 max. 
2 max. 


410 max. 
150 max. 
150 max. 


1.5 max. megohms 


A Cap may be aligned with either vacant pin position 6 or vacant pin 
posit ion 3 . 

__ -^-Indicates a change. 
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I0FP4-A 

PICTURE TUBE 



ROUND GLASS TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 . . 

Current. 0.6 ± 10% 

Capacitance between External Conduc¬ 
tive Coating and Ultor . 


ac or dc vol ts 
.amp 


. [2500 max. /ul/jl f 

\ 500 min. /i/if 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1uminized 

Deflection Angle (Approx.) . 50° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Overall Length . 17-5/8" ±3/8" 

Greatest Diameter of Bulb.10-1/2" ± 1/16" 

Minimum Useful Screen Diameter . 9-1/8" 

Operating Position.Any 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW.12N| 


Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 - Heater 



Cap' 


- Ultor 
(Grid No.3, 
Col 1 ector) 
C - External 
Conductive 
Coating 


ULTOR VOLTAGE. 12000 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative-bias value. 

Positive-bias value. 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 

Heater positive with respect to cathode 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance ...... 


12000 

max. 

vol ts 

410 

max. 

vol ts 

125 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

410 

max. 

vol ts 

140 

max. 

vol ts 

140 

max. 

vol ts 

1.5 

max. 

megohms 

i ition 

6 or v 

acant pin 

-4- 1 nd 

1 cates 

a change. 
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I0SP4 
MONITOR KINESCOPE 

ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 



DATA 

(General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 .amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 6 wx f 

Cathode to all other electrodes. 5 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.) . 76% 

Phosphor ( For Curves, see front of th i s Sect i on) . . . P4—Sulfide.Type 

A1uminized 

Fluorescence.White 

Phosphorescence.Wh i te 

Persistence.;.Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angle (Approx.) . 50° 

Overall Length.16-5/8" ± 3/8" 

|Greatest Diameter of Bulb.10-1/2" ± 1/16" 

Minimum Useful Screen Diameter ..9-1/8" 

Picture Size (Within minimum useful screen area) . . 8" x 6" 

IWeight (Approx.).10 lbs 1 

Operating Position.Any 

'Cap.Recessed Small Cavity (JETEC No.Jl-21) 

iBulb.J84 

Base.Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 

Basing Designation for BOTTOM VIEW . 12Q 


Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.3 
Pin 10-Grid No.2 
Pin 11 - Cathode 



Pin 12 - Heater 
Cap - Ultor 

(Grid No.4, 
Col 1 ector) 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 20000 max. volts 

|GRID-No.3 VOLTAGE. 3000 max. volts : 

GRID-No.2 VOLTAGE. 410 max. volts 

GRID-No.1 VOLTAGE: 

Negative bias value. 125 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds.. 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

-•-Indicates a change. 
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MONITOR KINESCOPE 


Equipment Design Ranges: 

For any ultor voltage (Ec u ) betioeen 10000* and 20000 volts 


and grid-No.2 voltage (Ec 2 ^ 
Grid-No.3 Voltage for 
focus with ultor 

current of 100 fia . 

Grid-No.l Voltage for 
visual■extinet ion of 

8" x 6" raster . 

Maximum Grid-No.3 

Current**. 

Grid-No.2 Current. 

Field Strength of Adjustable 
Centering Magnet . 


between 150 and 410 volts 


11.7% to 15.9% of E c 

vol ts 

9% to 24% of Ec 2 

vol ts 

See Curves 


-15 to +15 

fia 

0 to 8 

gausses 


Examples of Use of Design Ranges: 

For ultor voltage of 
and grid-No.2 voltage of 

Grid-No.3 Voltage for 
focus with ultor 
current of 100 /ia. . . . 
Grid-No.l Voltage for 
visual extinction of 
8" x 6" raster . 


12000 

14000 

VO Its 

200 

200 

volts 

1400 to 1900 

1640 to 2225 

vol ts 

-18 to-48 

-18 to -48 

vol ts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


Brilliance and definition decrease with decreasing ultor voltage. 
In general, the ultor voltage should not be less than 10,000 volts. 
Grid-No .3 current increases as the ultor voltage is decreased. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. I 12) 1.500" + 0.003" - 
0.000" I.D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
DIAMETER OF 1-7/8". 

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
BULB TERMINAL. 
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I2KP4-A 

PICTURE TUBE 


ROUND GLASS TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 • . 

Current. 0.6 ± 10% 

Capacitance between External Conduc¬ 
tive Coating and Ultor . 


see front of this Section) 


tive Coating and Ultor.J2500 max. A^f 

\ 500 min. ^./xf 

Faceplate, Spherical.Filterqlass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1uminized 

Deflection Angle (Approx.) . 54° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Overall Length.17-5/8" + 3/8" 

Greatest Diameter of Bulb.12-7/16" ± 1/16" 

Minimum Useful Screen Diameter . 11-1/8" 

Operating Position . .Any 

Cap.Recessed Small Cavity (JETEC No-Jl—21) 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW.12N 


Pin 1 - Heater 
Pin 2 - Grid No. 1 
Pin 10- Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 



-Ultor 
(Grid No.3, 
Col 1 ecto r) 

- External 
Conductive 
Coating 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 12000 max. 

GRID-No.2 VOLTAGE. 410 max. 

GRID-No.l VOLTAGE: 

Negative-bias value. 125 max. 

Positive-bias value. 0 max. 

Pos i t i ve-peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. 

After equipment warm-up period . . . 140 max. 

Heater positivewi th respect to cathode. 140 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


Cap may be aligned with either vacant pin position 6 or vacant pi 


ELECTRON TUBE DIVISION 
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I4ATP4 

PICTURE TUBE 


a 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 

Intended for use in equipment having 
series heater-string arrangement 


DATA 


General: 


Heater, for Uni potential Cathode: 

Voltage. 8.4 .ac or dc volts 

Current.0.45 .amp 

Warm-up time (Average) . 11 .sec 

For definition of heater loamt-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section. 


Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 wx f 

Cathode to all other electrodes. 5 /x/xf 

External conductive coating to ultor . . P'952 

t 500 min. pfif 

Faceplate, Spherical.'. . .Filterglass 

Light transmission (Approx.) . 78% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence.Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical. 68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.13-3/16" ± 5/16" 

Greatest width . 13-1/16" ± 1/8" 

Greatest height.10-9/16" ± 1/8" 

Diagonal.14" ± 1/8" 

Neck length.5-1/2" ± 3/16" 


Screen Dimensions (Minimum): 

Greatest width . 12-1/16" 

Greatest height. 9-1/2" 

Diagonal.13" 

Projected area.104 sq. in. 

Weight (Approx.).. 8.5 lbs 

Mounting Position.Any 

Cap.Recessed Small Cavity (JETEC No.J1—21) 

Bulb.J112 (90°) 

Base.Small-Shell Duodecal 6-Pin (JETEC No.B6-63) 
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I4ATP4 

PICTURE TUBE 


Basing Designation for BOTTOM VIEW 
Pin 1-Heater 
Pin 2 - Grid No. 1 
Pin 6 - Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12- Heater 


GRID-DRIVE* SERVICE 



.12L) 

Cap - U1 tor 

(Grid No.3, 
Grid No.5, 

Col 1 ector) 

C - External 
Conductive 
Coating 


Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 


GRID-No.4 VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative peak value. 

Negative bias value. 

Positive bias value. 

Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 


14000 max. 

volits 

8000 min. 

vol ts 

1000 max. 

vol ts 

500 max. 

vol ts 

500 max. 

vol ts 

200 max. 

vol ts 

140 max. 

vol ts 

0 max. 

vol ts 

2 max. 

vol ts 

180 max. 

vol ts 

180 max. 

vol ts 


Equipment Design Ranges: 

With any ultor voltage (Ec 5 k) between 8ooo and 14000 volts 
and grid-No.2 voltage (E c between 200 and 500 volts 
Grid-No.4 Voltage for 

Focus§. 0 to 400 volts 

Grid-No.1 Vol tage (Ec.k) 
for Visual Extinction 

of Focused Raster. See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

Grid-No.1 Video Drive from 
Raster Cutoff 
(Black Level): 

White-level value 

(Peak positive). .... .Same value as determi ned for Ec* k 
except video drive is a positive voltage 

Grid-No.4 Current. -25 to +25 /za 

Grid-No.2 Current. -15 to +15 A*a 

Field Strength of Adjustable 

Centering Magnet*. 0 to 8 gausses] 

* Grid drive is the operating condition in which the video signal varies 

the grid-No.l potential with respect to cathode. 

§,*: See next page. 
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I4ATP4 

PICTURE TUBE 


/to 


Examples of Use of Design Ranges: 


With ultor voltage of 

10000 

14000 

volts 

and grid-No.2 voltage of 

300 

400 

vol ts 

Grid-No.4 Voltage for 

Focus . 

0 to 400 

0 to 400 

vol ts 

Grid-No.1 Voltage for 

Visual Extinction 
of Focused Raster .... 

-25 to -69 

-31 to -90 

vol ts 

Grid-No.1 Video Drive from 
Raster Cutoff 
(Black Level): 

White-level value .... 

25 to 69 

31 to 90 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


1.5 max. 

megohms 


CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are Positive 
with respect to grid No.i 
Maximum Ratings, Design-Center Values: 

ULTOR-TO-GR1D-No.1 VOLTAGE. 


|GR1D-No.4-T0-GRID-No.l VOLTAGE: 

Positive value. 

Negative value. 

JGRI D-No. 2-TO-GRI D-No. 1 VOLTAGE. 

GRID-No.2-TO-CATHODE VOLTAGE. 

CATHODE-TO-GR1D-No.1 VOLTAGE: 

Positive peak value . 

Positive bias value . 

Negative bias value . 

Negative peak value.. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Eczgi 

8000 and 14000 volts 

and grid-No.2-to-grid-No. 1 voltage (Ec 2 g 1 ) between 

225 and 640 volts 

.... 0 to400 volts 

The grid-No.4 voltage or grid-No.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.l voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the 
other electrodes. 

: See next page. 


'14000 

max. 

vol 

ts 

^ 8000 

mi n. 

vol 

ts 

1000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

640 

max. 

vol 

ts 

500 

max. 

vol 

ts 

200 

max. 

vol 

ts 

140 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 

) between 




Grid-No.4-to-Grid-No.1 
Vol tage for Focus§. . 
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PICTURE TUBE 


Cat hode-to-Grid-No.1 
Voltage (EkgJ for 
Visual Extinction 

of Focused Raster . See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(B1ack Level): 

White-level value 

Peak negative).Same value as determined forEkg. I 

except video drive is a negative voltage 


Grid-No.4 Current . 

. . . 

-25 to +25 


Grid-No.2 Current ..... 

... 

-15 to +15 

A*a 

Field Strength of Adjustable 
Centering Magnet* .... 

. . . 

0 to 8 

gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid-No.l 

voltage of ioooo 14000 

volts 

and grid-No.2-to-grid-No.1 
voltage 

of 300 

400 

volts 

G rid-No . 4-to-G rid- 
No.1 Voltage 

for Focus . 

. 0 to 400 0 to 400 

vol ts 

Cathode-to-Grid-No. 1 

Voltage for Visual 
Extinction of 

Focused Raster . 

. 25 to 

58 31 to 75 

vol ts 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(B1ack Level): 

White-level value . 

. -25 to 

-58 -31 to -75 

i volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


. 1.5 max. 

megohms 


Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having i/4—inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 7/16-inch de¬ 
flection of the spot from the center of the tube face. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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RASTER-CUTOFF-RANGE CHART 

For Grid-Drive Service 
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REFERENCE / 

, line / 

(NOTE 2)" / 


SMALL-SHELL DUODECAL 
6-PIN BASE (NOTE 3) 
JETEC NS B6-63- 










I4ATP4 

PICTURE TUBE 


NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. BULB TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH THE TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.116 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RI G I DLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN TH I S AREA Wl PE ONLY Wl TH SOFT DRY LINTLESS 
CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL WILL NOT PROTRUDE BE¬ 
YOND THE MAXIMUM INDICATED VALUE FOR ENVELOPE WIDTH, 
DIAGONAL, OR HEIGHT. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 
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AVERAGE DRIVE CHARACTERISTICS 







































IWTPi* 

AVERAGE DRIVE CHARACTERISTICS 



CATHODE-DRIVE SERVICE 

Ef =8.4 VOLTS 
ULTOR-TO-GRID-No.1 VOLTS 
= 8000 TO 14000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 

No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

GRID-DRIVE SERVICE 

Ef =8.4 VOLTS 

ULTOR VOLTS = 8000 TO 14000 
GRID No.1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 
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14BAP4 


Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROS TATIC FOCUS _70° MAGNETIC DEFLECTION 

GENERAL DATA 


Electrical: 


Heater Current at 6.3 volts. 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . . 
Cathode to all other electrodes. . . . 

External conductive coating to ultor. . 
Electron Gun.Type Requiring 


600 + 10 % 

ma 

6.5 

A-A-f 

5 

AA f 

[1000 max. 

AA-f 

\ 600 min. 

AAf 

No Ion-Trap 

Magnet 


Optical: 

Facepl ate.Fi 1 tergl ass 

Light transmission (Approx.) . 76% 


Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 


Mechanical: 


Operating Position.Any 

Weight (Approx.).10 1 bs 

Overall Length . 16-25/32" ±3/8" 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen.96 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb Jiog-1/2 A/C 
sheets at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Small-Shell Duodecal 6-Pin, 
Arrangement 1 (JEDEC Group 4, N 0 .B 6 - 63 ) 
Basing Designation for BOTTOM VIEW . 12L 


Pin 1 - Heater 
Pin 2 -Grid No.l 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 



Cap - Ultor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . .. 

GRID-No.2 VOLTAGE. 


22000 max. volts 

800 max. volts 
700 max. volts 


RADIO CORPORATION OF AMERICA data 

Electron Tube Division Harrison, N. J. 5-62 




















14BAP4 


GRID-No.l VOLTAGE: 


Ne'gat ive bias val ue. 

.... 180 max. 

vol ts 

Positive bias value . 

.... 0 max. 

volts 

Positive peak value . 

.... 2 max. 

volts , 

Typical Operating Conditions: 

With ultor voltage of 

18000 

vo Its 

and grid-No. 2 voltage of 

3 00 

volts 

Grid-No.4 Voltage for 

focus . 

0 to 400 

volts 

Grid-No.1 Voltage for 

visual extinction of 

focused raster. 

. . -28 to -72 

vol ts 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Picture Tube 

RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS _70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 

Grid No.l to all other electrodes . . . 

External conductive coating to anode. . 

Heater Current at 6-3 volts . 

Electron Gun. Ion-Trap Type Requiring 

External Single—Field Magnet 


5 

pf 

6 

Pf 

2000 max. 

Pf 

750 min. 

Pf 

' 600 ± 30 

ma 


Optical: 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).66% 

Mechanical: 

Weight (Approx.).10 1 bs 

Overall Length.16-15/32" ± 3/8" 

Neck Length.7-3/16" ± 3/16" 

Projected Area of Screen.96 sq.in. 

External Conductive Coating: 

Type.Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb Jiog-1/2 A/C 
sheets at front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base. . .Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW.12N 

ANODE 

Pin 1-Heater Cap - Anode 

Pin 2-Grid No.l / / \ (Grid No.3, 

Pin 10-Grid No.2 C ^Mr~zzz J \ Screen, 

Pin 11-Cathode l Collector) 

Pin 12-Heater \J J^q\/® G2 C-External 

(2NJ L/ft Conductive 

G| U2) K Coat i ng 

H H 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 


ANODE VOLTAGE. 15500 max. 

GRID-No.2 VOLTAGE . 450 max. 


vol ts 
vol ts 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GRID-No.1 VOLTAGE: 


Negative bias val lie. 

140 max. 

volts 

Positive bias value . 

. 0 max. 

volts 

Positive peak value.. 

2 max. 

volts V 

HEATER VOLTAGE. 

/6.9 max. 

volts 


[5.7 min. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 



not exceeding 15 seconds. . . . 

450 max. 

vol ts 

After equipment warm-up period. . 

165 max. 

vol ts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. . . . 

165 max. 

vol ts 

DC component. 

100 max. 

vol ts 

Typical Operating Conditions for Grid- 

-Drive Service: 


Unless otherwise specified, 

voltage values 


are positive with respect to cathode 


Anode Voltage . 

. 12000 

vol ts 

Grid-No.2 Voltage . 

300 

vol ts 

Grid-No.1 Voltage for visual 

extinction of focused raster. . . . 

. -28 to-72 

vol ts 


Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 



RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
















I4QP4-A 

PICTURE TUBE 



SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

ICapacitance between External Conduc— r 

tive Coating and Ultor. 11000 max. 

1 600 min. M/ xf 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

Al uminized 

Deflection Angles (Approx.): 

Diagonal.70° 

Horizontal.65° 

Vertical.50° 

Electron Gun ..Ion-Trap Type Requiring 

External Single-Field Magnet 

(Tube Dimensions: 

Overall length . 16-5/32" ± 3 / 8 " 

Greatest width . 12-17/32" ± 1/8" 

Greatest height. 9-23/32" ± 1/8" 

Diagonal . 13-11/16" ± 1/8" 

Neck length.6-7/8" ± 3 /I 6 " 

Radius of curvature of faceplate (External surface). .' 27" 
Screen Dimensions (Minimum): 

Greatest width . 11-1/2" 

Greatest height.8-5/8" 

Diagonal . 12-3/4" 

Projected area.96 sq. in. 

Operating Position.Any; 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, N 0 .B 6 - 63 ) 
Basing Designation for BOTTOM VIEW.12Li 



Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2 VOLTAGE... 


Cap - Ultor 

(Grid No.; 
Grid No.f 
Col 1ector 
C - External 
Conductiv 
Coating 


11000 max. 

1000 max. 
500 max. 
500.max. 


vol ts 

vol ts 
volts 
vol ts 


-Indicates a change. 
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I4QP4-A 

PICTURE TUBE 


GRID-No.l VOLTAGE: 

Negative-peak value. . ..160 max. 

Negative-bias value.180 max. 

Positive-bias value. 0 max. 

Positive-peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period not 

exceeding 15 seconds.410 max. 

After equipment warm-up period .... 180 max. 

Heater positive with respect to cathode. 180 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


vol ts 
vol ts 
vol ts 
vol ts 


vol ts 
volts 
vol ts 


megohms 
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14WP4 


Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 90° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 


Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 5 pf 

Grid No.l to all other electrodes ... 6 pf 

External conductive coating to anode. . J1200 max. pf 

1 800 min. pf 

Heater Current at 6.3 volts. 600 ± 30 ma 

Heater Warm-Up Time (Average) . 11 seconds 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (por curves, see front of this section) . P4—Sulfide Type, 


A1uminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).78% 


Mechanical: 

Weight (Approx.).8.5 lbs 

Overall Length. 13 - 3 /I 6 " ± 5/16" 

Neck Length.5-1/2" ± 3 /I 6 " 

Projected Area of Screen.104 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See j Picture-Tube Dimensional-Out lines andBuLb J112A/B sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bases (Alternates)': 

Small-Shell Duodecal 6 -Pin (JEDEC Group 4, N 0 .B 6 - 63 ) 

Short Small-Shell Duodecal 6-Pin (JEDEC No.B6-203) 


Bas : 

i ng 

Designation 

for BOTTOM VIEW. . . 


.12L 




Ga 



Pi n 

1 

-Heater 

ANODE .(&) 

Cap - 

-Anode 

Pin 

2 

-Grid No.l 

V>T 


(Grid No. 3 , 

Pi n 

6 

-Grid No.4 

/\Lz ii”T \ 


Grid No.5, 

Pin 

10 

-Grid No.2 

1 v~--- 1 


Screen, 

Pin 

11 

-Cathode 



Col 1 ector) 

Pi n 

12 

-Heater 

c ±y 

C - 

-External 


Conductive 
Coat i ng 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


ANODE VOLTAGE. 

/15500 max. 

volts 


\ 9000 min. 

vol ts 

GRID-No. 4 (FOCUSING) VOLTAGE: 



Positive value . 

. . 1100 max. 

vol ts 

Negative value . 

. . 550 max. 

vol ts 

GRID-No. 2 VOLTAGE.. . . 

. . 550 max. 

vol ts 

GRID-No. 1 VOLTAGE: 



Negative peak value. 

. . 220 max. 

vol ts 

Negative bias value. 

. . 200 max. 

vol ts 

Positive bias value. 

. . 0 max. 

vol ts 

Positive peak value. 

. . 2 max. 

volts 

HEATER VOLTAGE . 

f6.9 max. 

volts 


\5.7 min. 

volts 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period . . . 200 max. volts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 200 max. volts 

DC component. 100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

Anode Voltage. 12000 volts 

Grid-No.4 Voltage.-50to+350 volts 

Grid-No.2 Voltage. 300 volts 

Grid-No.1 Voltage for 
visual extinotion of 

focused raster.-28 to-72 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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I5GP22 

TRICOLOR KINESCOPE 


THREE-GUN SHADOW-MASK TYPE 
ELECTROSTATIC CONVERGENCE 


ELECTROSTATIC FOCUS 
MAGNETIC DEFLECTION 


Electron Guns, Three . . . Blue, Green, Red 

Heater, for Uni potential Cathode of Each Gun, 

Paralleled with Each of the Other Two 
Heaters within Tube: 

Voltage (AC or DC). 6.3 volts 

Current. 1.8 amp 

Direct Interelectrode Capacitances(Approx.): 

Grid No.l of Any Gun to All Other 
Electrodes Except the No.l Grids 

of the Other Two Guns. 7.5 wif 

Cathode of BTue Gun + Cathode of 
Green Gun + Cathode of Red Gun 

to All Other Electrodes. 17.5 /x/xf 

Grid No.3 (Of Each Gun Tied within 
Tube to No.3 Grids of Other Two 

Guns) to All Other Electrodes .... 12 /x/xf 

Grid No.4 (Common to the Three 

Guns) to All Other Electrodes .... 7 wif 

. m /3000 max. /x/xf 

External Conductive Coating to Ultor . . ji500 min. //// f 

Faceplate, Spherical . Clear Glass 

Screen, Flat: 

Type . Metal-Backed, Tricolor, Phosphor-Dot 

Plate.Fi 1 tergl ass 

Light Transmission (Approx.)...*70% 

Size (Rounded Sides—See Dimensional 

Outline) . . . 11-1/2" x8-5/8" 

Area. 88.5 sq. in. 

Phosphor (Three Separate Phosphors, collectively). ... P22 

Fluorescence and Phosphorescence of 

Separate Phosphors, respectively .... Blue, Green, Red 

Persistence of Group Phosphorescence . Medium 

Dot Arrangement . . . Approx. 195,000 triangular groups, 
each cons i st i ng of bl ue dot, g reen dot, 
and red dot (total of 585,000 dots) 

Focusing Method . Electrostatic 

Convergence Method . ..... Electrostatic 

Deflection Method . . . Magnetic 

Deflection Angles (Approx.): 

Horizontal .45 

Vertical . 35 

Tube Dimensions: 

Maximum Overall Length . . . 26-1/8 

Greatest Diameter: 

At faceplate . ..... 14-5/8" +5/32" 

At metal flange . 15-3/4" max. 
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I5GP22 

TRICOLOR KINESCOPE 


Mounting Position . ..... Any 

Ultor* Terminal.. Metal Flange 

Bulb...J126 

Base . Small-Shell Bidecal 14-Pin (JETEC No.B14-103) 

BOTTOM VIEW 

Pin 9: Grid No.2 

of Green Gun 
Pin 13: Grid No.4 
Pin 17: Grid No.2 

of B1ue Gun 
Pin 18: Grid No.l 

of B1ue Gun 
Pin 19: Cathode of 
Blue Gun 
Pin 20: Heater 
Metal Flange: Ul tor 
(Grid No.5, 
Grid No.6, 

Col 1 ector) 


Pin 1: Heater 
Pin 2: Cathode 

of Red Gun 
Pin 3: Grid No.l 

of Red Gun 
Pin 4: Grid No.2 
of Red Gun 
Pin 5: No 

Connectiqn 
Pin 6: Grids No.3 
Pin 7: Cathode 

of Green Gun 
Pin 8: Grid No.l 

of Green Gun 



Maximum Ratings, Design-Center Values: 

ULTOR* VOLTAGE . 

ULTOR INPUT.. . 

GRID-No.4 VOLTAGE . 

GRID-No.3 VOLTAGE . 

GRID-No.2 VOLTAGE (Each Gun). 

GRID-No.1 VOLTAGE (Each Gun): 

Negative bias value ... . 

Positive bias value ... . 

Positive peak value . 

PEAK HEATER-CATHODE VOLTAGE (Each Gun): 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds .... 

After equipment warm-up period . . . 

Heater positive with respect to cathode 

Equipment Design Ranges: 

For ultor voltage (E c $) °f 18000 to 20000 volts 


20000 

max. 

vol 

ts 

15$max. 

watts 

11000 

max. 

vol 

ts 

5000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

200 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

410 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 


3rid-No.4 (Converging 

Electrode) Voltaget .... 
3rid-No.3 (Focusing 

Electrode) Voltage . . . . 


42.5% to 51% of Ec 5 volts 
12% to 19% of E C 5 volts 


|* The "ultor" in a cathode-ray tube is the electrode to which is applied] 
the highest dc voltage for accelerating the electrons in the beam priori 
to its deflection. In the 15GP22, the ultor function is performed by 
qrid No. 5 . Since grid No. 5 , grid No.6, and collector are connected to¬ 
gether within the tube, they are collectively referred to simply 
"ultor", for convenience in presenting data and curves. 

# This value is the product of ultor voltage and average current measuredl 
at the ultor terminal with a dc ammeter. 


See next page. 
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I5GP22 

TRICOLOR KINESCOPE 


Grid-No.2 Voltage (Each Gun) 
when circuit design uti- 


lizes grid-No.l Voltage 
(E c jJ at fixed value for 
raster cutoff (each gun) . . . 

2 to 4.5 times E c j_ 

vol ts 

Grid-No.l Voltage for 

Visual Extinction of Fo¬ 
cused Raster (Each Gun) 
when circuit design uti¬ 
lizes grid-No.2 voltage 
(E C 2) at fixed value 
(each gun) . 

22.5$ to 50% of E c2 

vol ts 

Grid-No.4 Current . 

-5 to +5 

//amp 

Maximum Grid-No.3 Current . . . 

300 

//amp 

Grid-No.2 Current . 

-15 to +15 

//amp 

Beam-Current Ratio to ■ 

Produce 111uminant-C White: 

Red Gun to Green Gun . 

4:1 to l: 1 


Blue Gun to Green Gun .... 

1.5:1 to 0.5:1 


Maximum Raster Shift in 

Any Direction from 

Screen Center 0 . . . 

1-1/4 

inches 

Examples of Use of Design Ranges: 

For ultor voltage 

of 20000 volts 


Grid-No.4 (Converging 

Electrode) Voltaget . . 

8500 to 10200 

vol ts 

Grid-No.3 (Focusing Electrode) 

Voltage . . . 

2400 to 3800 

vol ts 

Grid-No.2 Voltage (Each Gun) 
when circuit design utilizes 
grid-No.l voltage of -70 volts 
for raster cutoff (each gun) . 

140 to 315 

vol ts 

Grid-No.l Voltage for Visual 
Extinction of Focused Raster 
(Each Gun) when circuit design 
utilizes grid-No.2 voltage of 
200 volts (each gun) . 

-45 to-100 

vol ts 


Circuit Values: 


Grid-No.1-Circuit Resistance (Each Gun). . 1.5 max. megohms 

Dynamic Converging Voltage (Approx.)** . . 900 # volts 

Dynamic Focusing Voltage (Approx.)** . . . 225 volts 

t This range does not include the dc component of the dynamic converging 
voltage. 

a Centering of the raster on the screen 1 saccompli shed by passing direct 
current of the required value through each pair of deflecting coils to 
compensate for the raster shift resul ting t from optimum adjustments for 
convergence, color purity, and concentricity. 

** peak-to-peak value. This ac voltage having essentially parabolic wave¬ 
form is synchronized with scanning and does not include any voltage 
developed during the blanking time. 
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I5GP22 

TRICOLOR KINESCOPE 





I5 3 4"mAX. 


ILTOR 

:tal flange 

(NOTE 4) 



REFERENCE 
LINE 
(NOTE I) 


SMALL-SHELL BIDECAL 
14-PIN BASE (NOTE 2) 
JETEC N2 BI4-I03 
SEE DETAIL C 
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TRICOLOR KINESCOPE 
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I5GP22 

TRICOLOR KINESCOPE 


NOTE I: REFERENCE LINE IS DETERMINED BY POSITION WHERE A 
CYLINDRICAL GAUGE 2.400" ± 0.001" I.D. WHICH IS HELD 
CONCENTRIC WITH TUBE NECK AXIS WILL REST ON FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH FACEPLATE-SECTION AXIS 
AND HAVING A DIAMETER OF 3". 

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 4: METAL FLANGE OPERATES AT HIGH VOLTAGE. ADEQUATE 
INSULATION MUST BE PROVIDED BETWEEN THE FLANGE AND ANY 
GROUNDED ELEMENT IN THE RECEIVER TO PREVENT THE POSSI¬ 
BILITY OF ELECTRICAL LEAKAGE INCLUDING CORONA. 

NOTE 5: MASK MATERIAL BEARING ON THE FACEPLATE MUST HAVE 
INSULATING QUALITIES ADEQUATE FOR ONE HALF THE APPLIED 
ULTOR VOLTAGE TO MINIMIZE SURFACE LEAKAGE BETWEEN METAL 
FLANGE AND MASK. 

NOTE 6: TUBE SHOULD NOT BE SUPPORTED IN THIS AREA. 

NOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 
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I6ADP7 

OSCILLOGRAPH TUBE 

metal-shell envelope 

MAGNETIC FOCUS_MAGNETIC DEFLECTION 



DATA 

General: 

[Heater, for Uni potential Cathode: 

Voltage.6.3.ac or dc volts 

Current.0.6. amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes. 6 /u^f 

Cathode to All Other Electrodes. 5 &£f 

Faceplate, Spherical. Filterglass 

Light Transmission (Approx.). . . 66% 

Phosphor (For Curves, see front of this Section). py 

Fluorescence. Blue 

Persistence. Short 

Phosphorescence . Greenish-Yellow 

Persistence. Long 

Focusing Method . Magnetic 

Deflection Method . Magnetic 

Deflection Angle (Approx.). 53 c 

Maximum Overall Length. 22" 

Greatest Diameter at Lip.15-7/8" + 1/8" 

Minimum Useful Screen Diameter. ... . 14-3/8" 

Ultor* Terminal. Metal-Shell Lip 

Mounting Position . Any 

Base.Small-Shell Duodecal 7-Pin (JETEC No.B7—51 ) 

BOTTOM VIEW 


Pin 1-Heater 

Pin iO-Grid No.2 

Pin 2-Grid No.l f _ 

Pin 11-Cathode 


Pip 5 _ No f/L-ZUZZPv ) 

Pin 12-Heater 


Connection c \/ r 7T\ 

Cap - U1 tor 


Pin 7 - No 

(Grid No.3, 

Connection 

Col 1 ector) 

Maximum Ratings, Design-Center Values: 



ULTOR* VOLTAGE . 

. 14000 max. 

vol ts 

GRID-No.2 VOLTAGE: 



Positive value (DC or Peak AC). . . . 

410 max. 

volts 

Negative value (DC or Peak AC). . . . 

. 180 max. 

vol ts 

GRID-No.l VOLTAGE: 



Negative bias value . 

. 180 max. 

vol ts 

Positive bias value#. 

. 0 max. 

vol ts 

Positive peak value . 

. 2 max. 

vol ts 

PEAK GRID-No.l DRIVE FROM CUTOFF. . . . 

, . 65 max. 

vol ts 


In the 16ADP7, grid No.3 which has the ultor function, and collector 
are connected together within the tube and are conveniently referred 
to collectively as "ultor". The "ultor" in a cathode-ray tube is the 
electrode, or the electrode i n combination with one or more additional 
electrodes connected within the tube to it, to which is applied the 
highest dc voltage for acceleration the electrons in the beam prior to 
its deflection. 

^ At or near this rating, the effective resistance or the ultor supply, 
should be adequate to limit the ultor input power to 6 watts. 
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OSCILLOGRAPH TUBE 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode . 125 max. volts 

Heater positive with respect to cathode . 125 max. volts 

Typical Operation: 

U1 tor Vol tage*. 12000 voltsj 

Grid-No.2 Voltage .■. 250 volts- 

Grid-No.1 Voltage for Visual Extinction 

of Undeflected Focused Spot. -27 to -63 volts 

Grid-No.2 Current. -15 to +15 /xamp 

Focusing-Coi 1 Current (DC) 00 . 95 ± 15% ma 

Spot Position. ## 

Maximum Circuit Values: 

Gr id-No. 1-Ci rcu i t Resistance. 1,5 max. megohms 


Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 8000 volts. 

00 Forspecimen focusing coil similar to JETEC Focusing Coil No.109 po¬ 
sitioned with air gap toward faceplate and center line of air gap 
3-1/4" from Reference Line (see Outline Drawing) and ultor current of 
200 microamperes. 

m The center of the undeflected, unfocused spot will fall within a circle 
having 25-mm radius concentric with the center of the tuoe face. 
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I6ADP7 

OSCILLOGRAPH TUBE 



DETAIL OF UP 92CM - 7690 


NOTE l: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No.112) 1.500" + 0.003" 

- 0.000" I.D. AND 2" LONG WILL REST ON FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITtflN CIRCLE CONCENTRIC WITH METAL-SHELL AX IS AN D HAVING 
DIAMETER OF 3". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE. 
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST BE 
INSULATED TO WITHSTAND THE MAX I MUM APPLIED ULTOR VOLTAGE. 
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AVERAGE GRID-DRIVE CHARACTERISTICS 



0 10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM CUTOFF 
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16AYP4 


Picture Tube 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
114° MAGNETIC DEFLECTION 


GENERAL DATA 


Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . 
Grid No.l to all other electrodes. . 
External conductive coating to anode 


Heater Current at 6.3 volts. 
Heater Warm-Up Time (Average). 


5 

Pf 

6 

Pf 

1300 max. 

Pf 

800 min. 

Pf 

450 ± 20 

ma 


11 


seconds 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 

A1uminized 

Faceplate.Fi lterglass 

Light transmission (Approx.) . 78% 

Mechanical: 

Weight (Approx.) ..8-1/2 lbs 

Overall Length.10-1/4" ± 1/4" 

Neck Length.4-1/8" ± 1/8" 

Projected Area of Screen.125 sq. in. 

External Conductive Coating: 

Type . Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J125 C2 sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Button Neoeightar 7-Pi n, Arrangement 1, 

(JEDEC No. B7-208) 

Basing Designation for BOTTOM VIEW . 8HR 


Pin 1 - Heater 
Pin 2 -Grid No.l 
Pi n 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pi n 7 - Cathode 
Pi n 8 - Heater 



Cap 


Anode 
(Grid No.3, 
Grid No.5, 
Screen, 

Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

ANODE VOLTAGE.(?°°°° m ? x - 

\ 12000 mm. 


vol ts 
vol ts 
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16AYP4 


1100 

max. 

vol 

ts 

550 

max. 

vol 

t S /" 

f 550 

max. 

vol 

ts V 

\200 

min. 

vol 

ts v 

220 

max. 

vol 

ts 

155 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

f6.9 

max. 

vol 

ts 

15-7 

min. 

vol 

ts 


GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2 VOLTAGE . 

GRID-No.1 VOLTAGE: 

Negative peak value . . . . 

Negative bias value . . . . 

Positive bias value . . . . 

Positive peak value . . . . 

HEATER VOLTAGE.. 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. 300 max. volts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 200 max. volts 

DC component.100 max. volts 


Typical Operating Conditions for Cathode-Drive Service: 


Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


Anode Voltage . 

. . . 16000 

vol ts 

Grid-No.4 Voltage 3 . 

... 100 

vol ts 

Grid-No.2 Voltage . 

... 300 

vol ts 

Cathode Voltage for visual 

extinction of focused raster. . . 

. . . 28 to 60 

vol ts 

Field Strength of required 

adjustable Centering Magnet . . . 

... 0 to8 

gausses 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. . . . 

. . 1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


The grid-No.4 voltage required for optimum focus of any individual tube 
will have a value anywhere between -100 and +300 volts. 
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I6AP4-A 

PICTURE TUBE 


ROUND METAL-SHELL 


MAGNETIC FOCUS 


MAGNETIC DEFLECTION 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type 

Deflection Angle (Approx.) . 53° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Maximum Overall Length . 22-5/16" 

Greatest Diameter of Bulb.15-7/8" ± 1/8" 

Minimum Useful Screen Diameter . 14-3/8" 

Operating Position.Any 

U1 tor Terminal.Metal-Shell Lip 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW.12D 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 - Heater 



Metal-Shel1 Lip — 
Ultor 

(Grid No.3, 
Col 1 ector) 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative-bias value. 

Positive-bias val ue. 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 
Heater positive with respect to cathode 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance . 


14000 max. 
410 max. 

125 max. 
0 max. 
2 max. 


410 max. 
150 max. 
150 max. 


1.5 max. megohms 


ELECTRON TUBE DIVISION 
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I6DP4-A 

PICTURE TUBE 



ROUND GLASS TYPE 


MAGNETIC FOCUS 


MAGNET kC DEFLECTION 


.ac or dc vol ts 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .... 

Current.0.6 ± 10%.amp 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

Deflection Angle (Approx.).60° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Overall Length. .20-3/4" ± 1/4" 

Greatest Diameter of Bulb.15-7/8" ± 1/8" 

Minimum Useful Screen Diameter.14-1/2" 

Operating Position.. Any 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Base. . .Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57)i 
Basing Designation for BOTTOM VIEW.12D| 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 10-Grid No.2 
Pin 11 - Cathode 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE . 

GRID-No.2 VOLTAGE .. . 

GRID-No.l VOLTAGE: 

Negative-bias value . 

Positive-bias value . 

Positive-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 
Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 



n 12-Heater 

Cap A - U1 tor 


(Grid 

No.3, 

Coll 

ector) 

15000 max. 

vol ts 

410 max. 

vol ts 

125 max. 

vol ts 

0 max. 

volts 

2 max. 

vol ts 

410 max. 

vol ts 

125 max. 

volts 

125 max. 

volts 

1.5 max. 

megohms 


A Cap may be aligned with either vacant pin position 6 or vacant pin 
position 3. 

Indicates a change. 
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MAGNETIC FOCUS 


I6GP4-B 

PICTURE TUBE 

ROUND METAL-SHELL TYPE 

MAGNET \C DEFLECTION 



DATA 



General: 

Heater, for Unipotential Cathode: 



Voltage. 6.3 • • . 

. . . ac or 

dc volts 

Current. 0.6 + 10% . 


. . .amp 

Faceplate, Spherical . 

.Frosted Fi 

1terglass 

Phosphor (For Curves, see front of this Section) 

. . P4—Sul fide Type 

Deflection Angle (Approx.) . 


. . 70° 

Electron Gun.Ion-Trap Type Requiring 

External 

Single-Field Magnet 

Maximum Overall Length . 


17-11/16" 

Greatest Diameter of Bulb. 

. . . 15-7/8" + 1/8" 

Minimum Useful Screen Diameter . 


14-3/8" 

Operating Position . 


. . .Any 

Ultor Terminal . 

. . .Metal- 

Shell Lip 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, 

No.B5-57) 

Basing Designation for BOTTOM VIEW . . 


. . .12D 

Pin 1-Heater stf s. 

Vletal-Shel 1 

Lip- 

Pin 2-Grid No.l f [ _ t \ 

Ultor 

Pin 10-Grid No.2 c===\L 

(Gri 

d No.3, 

Pin 11 - Cathode V/ 

Pin 12-Heater 

Col 

1ectorj 

Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE... 

14000 max. 

volts 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

410 max. 

volts 

Negative-bias value. 

125 max. 

volts 

Positive-bias value. 

0 max. 

volts 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

2 max. 

volts 

Heater negative with respect to cathode: 



During equipment warm-up period 



not exceeding 15 seconds . 

410 max. 

vol ts 

After equipment warm-up period . . . 

150 max. 

volts 

Heater positive with respect to cathode. 

150 max. 

vol ts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance . 

1.5 max. 

megohms 


-•-Indicates a change. 
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I6LP4-A 

PICTURE TUBE 


MAGNETIC FOCUS 


ROUND GLASS TYPE 

MAGNETIC DEFLECTION 


ac or dc volts 
.amp 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .... 

Current. 0.6 ± 10%. 

Capacitance between External Conduc¬ 
tive Coating and Ultor.J2000 max. AMf| 

\ 750 min. 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

Deflection Angle (Approx.) . 52° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Overall Length . 22-1/4" ± 3/8" 

Greatest Diameter of Bulb.15-7/8" ± 1/8"! 

Minimum Useful Screen Diameter . 14-1/2 

Operating Position.Anyl 

Cap.Recessed Small Cavity (JETEC No.J1—21)' 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5—57) 
Basing Designation for BOTTOM VIEW. 12N| 


Pin 1 - Heater 
Pin 2-Grid No.l 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



Cap 


U1 tor 

(Grid No.3, 
Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 14000 max. voltsl 

GRID-No.2 VOLTAGE. 410 max. volts| 

GRID-No.1 VOLTAGE: 

Negative-bias value. 125 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. volts 

After equipment warm-up period . . . 125 max.- volts 

Heater positivewith respect to cathode. 125 max. volts 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohmsl 


Cap may be aligned with either vacant pin position 6 or vacant pin 
position 3. 


-•-Indicates a change 


DATA 
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16RP4A 


RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


Picture Tube 

ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 


5 

Pf 

6 

pf 

1500 max. 

Pf 

750 min. 

Pf 

' 600 ± 30 

ma 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 

Grid No.l to all other electrodes . . . 

External conductive coating to anode. . 

Heater Current at 6-3 volts . 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4—Sulfide Type, 

A1uminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).66% 

Mechanical: 

Weight (Approx.).16 1 bs 

Overall Length.18-3/4" ± 3/8" 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen.139 sq.in. 

External Conductive Coating: 

Type..Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out l ines and Bulb Ji 2 g Al B sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base. . .Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW.12N 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12 - Heater 



'G2 


Cap - Anode 

(Grid No.3, 
Screen, 

Col 1 ector) 
C - External 
Conductive 
Coating 


6 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE. 17500 max. 

GRID-No.2 VOLTAGE . 450 max. 


vol ts 
volts 


© RADIO CORPORATION OF AMERICA data 

Electron Tube Division Harrison, N. J. 4-63 
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GRID-No.1 VOLTAGE: 


Negative bias value . 

140 max. 

vol ts 

Positive bias value . 

0 max. 

vol ts 

Positive peak value . 

2 max. 

vol ts 

HEATER VOLTAGE. 

J6.9 max. 

vol ts 


15-7 min. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. . . . 

. 450 max. 

vol ts 

After equipment warm-up period. . 

165 max. 

vol ts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. . . . 

165 max. 

vol ts 

DC component. 

. 100 max. 

vol ts 

Typical Operating Conditions for Grid 

-Drive Service: 


Unless otherwise specified, 

voltage values 


are positive with respect to cathode 


Anode Voltage . 

. 12000 

vol ts 

Grid-No.2 Voltage . 

300 

vol ts 

Grid-No.1 Voltage for visual 

extinction of focused raster. . . . 

. -28 to-72 

vol ts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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PICTURE TUBE \ 


RECTANGULAR GLASS TYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 


General: 



Heater., for Uni potential Cathode: 


Voltage. 

6.3 . . . 

. . ac or dc vol ts 

Current. 

0.6 ± 10% . 

.amp 

Capacitance between External 
tive Coating and Ultor . . 

Conduc- 

/2000 max. mif 


\ 750 min. /i/uf 

Faceplate, Spherical . . . . 


. . . .Filterglass 

Phosphor (For Curves, see front 
Deflection Angles (Approx.): 

of this Section 

. P4—Sul fide Type 

Diagonal. 


.70° 

Horizontal . 


.65° 

Vertical . 


.50° 

Electron Gun . 


-Trap Type Requiring 


External 

Single-Field Magnet 

Tube Dimensions: 



Overall length . 


. . 18-1/8" ± 3/8" 

Greatest width . 


. . 14-3/4" ± 1/8" 

Greatest height. 


. . 11-1/2" ± 1/8" 

Diagonal . 


. . 16-1/8" ± 1/8" 

Neck length. 


. . 6-7/8" ± 3/16" 

Radius of curvature of faceplate (External surface). . 27" 

Screen Dimensions (Minimum): 



Greatest width . 


. 13 - 1 / 2 " 

Greatest heiaht. 


. 10-1/8" 

Diagonal.. 


. 14-7/8" 

Operating Position . 



Cap.Recessed Small Cav 

ty (JETEC No.Jl-21) 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW . . . 

.12N 

Pin 1 - Heater > 


Cap - Ultor 

Pin 2-Grid No.l C r~/\. 

/ T \ 

(Grid No.3, 

Pin 10-Grid No.2 

r- === ^K 1 

Col 1 ector) 

Pin 11 - Cathode \ / 

VV A 10 ) 

C - External 

Pin 12- Heater gjs 


Conductive 
Coating 

Maximum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 


14000 max. volts 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 


410 max. volts 

Negative-bias value. . . . 


125 max. vol ts 

Positive-bias value. . . . 


0 max. vol ts 

Positive-peak value. . . . 


2 max. vol ts 
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Indicates a change.| 
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PICTURE TUBE 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode: 


During equipment warm-up period 

not exceeding 15 seconds. 410 max. vo'lts 

After equipment warm-up period . . . 150 max. volts 

Heater positivewi th respect to cathode. 150 max. volts 

Maximum Circuit Values: 

Grid-Mo.1-Circuit Resistance . 1.5 max. megohms 
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I6WP4-A 

PICTURE TUBE 



MAGNETIC FOCUS 


ROUND GLASS TYPE 

MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Capacitance between External Conduc- f 

tive Coating and Ultor. max ‘ ** 

[ 750 min. 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this Section) • PA Sulfide Type] 

Deflection Angle (Approx.).70°j 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Overall Length.17-3/4" ± 3/8" 

Greatest Diameter of Bui b.15-7/8" + 1/8" 

Minimum Useful Screen Diameter . 14-1/2" 

Operating Position.Any 

Cap.-. . Recessed Smal 1 Cavity (JETEC No.J1—21) 

Base . . .Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5—57) 
Basing Designation for BOTTOM VIEW . 12N 


Pin 1-Heater 

Cap A - U1tor 


Pin 2-Grid No.l cr/T/ t \ 

(Grid 

No.3, 

Pin 10-Grid No.2 

Col 1 ector) 

Pin 11-Cathode V / 

C - External 

Pin 12-Heater 

Conductive 

0*© 

Coat 

ng 

Maximum Ratings, Design-Center Values: 



ULTOR VOLTAGE. 

16000 max. 

vol ts 

GRID-No. 2 VOLTAGE. 

410 max. 

vol ts 

GRID-No.1 VOLTAGE: 



Negative-bias value. 

125 max. 

vol ts 

Positive-bias value. 

0 max. 

volts 

Positive-peak value. 

2 max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 



Heater negative wi th respect to cathode: 



During equipment warm-up period 



not exceeding 15 seconds . 

410 max. 

vol ts 

After equipment warm-up period . . . 

125 max. 

vol ts 

Heater positive with respect to cathode. 

125 max. 

vol ts 

Maximum Circuit Values: 



Grid-No.1-Circuit Resistance . 

1.5 max. 

megohms 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

Cap may be aligned with either vacant pin position 6 or vacant pir 
position 3. 

-♦-Indicates a change. 
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17BJP4 


Picture Tube 


/f 

f V 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 


GENERAL DATA 


Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . . 
Grid No.l to all other electrodes. . 

External conductive coating to anode 
Heater Current at 6.3 volts. 


5 

pf 

6 

pf 

'1500 max. 

Pf 

1000 min. 

Pf 

' 600 ± 30 

ma 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 

A1 uminized 

, . Filterqlass 

.74% 


Faceplate, Spherical . 

Light transmission (Approx.) 


Mechanical: -• 

Weight (Approx.).15 lbs 

Overall Length.14-5/8" ± 3/8" 

Neck Length.5-1/2"' ± 3/16" 

Projected Area of Screen.149 sq. in. 

External Conductive Coating: 

Type . Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J133 F/G 
sheets at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bases (Alternates): 

Small-Shell Duodecal 6 -Pin (JEDEC Group 4, N 0 .B 6 - 63 ) 
Short Small-She11 Duodecal 6 -Pin (JEDEC No.B6-203) 


Bas 

ing 

Designation 

Pin 

1 

- Heater 

Pin 

2 

-Grid No.l 

Pin 

6 

-Grid No.4 

Pin 

10 

-Grid No.2 

Pin 

11 

- Cathode 

Pin 

12 

- Heater 


ANODE 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen, 

Col 1ector) 
C - External 
Conductive 
Coating 


- Indicates a change. 
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►Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE.FF522 


GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative peak value. 

Negative bias value. 

Positive bias value. 

Positive peak value. 

HEATER VOLTAGE . 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds . . . 
After equipment warm-up period . 
Heater positive with 
respect to cathode: 

Combined AC and DC voltage . . . 
DC component . 


c at ho 

de 



f17500 

max. 

vol 

ts 

\11000 

min. 

vol 

1 ts 

1100 

max. 

vol 

1 ts 

550 

max. 

vol 

Its 

550 

max. 

vol ts 

220 

max. 

vol 

1 ts 

155 

max. 

vol 

Its 

0 

max. 

vol 

: ts 

2 

max. 

vol 

1 ts 

f6.9 

max. 

vol 

ts 

\5 - 7 

min. 

vol 

Its 

450 

max. 

vol 

1 ts 

200 

max. 

vol 

1 ts 

200 

max. 

vol 

Its 

100 

max. 

vol 

I ts 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage. 14000 volts 

Grid-No.4 Voltage. -55 to +300 volts 

Grid-No.2 Voltage. 300 volts 

Grid-No.1 Voltage for 
visual extinction of 

focused raster. -28 to-72 volts 

Maximum Circuit Value: 

Grid-No.l-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


■ Indicates a change. 
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17BP4B 


4 


RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


Picture Tube 


ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes . . . 

Grid No.l to all other electrodes . . 

External conductive coating to anode. 

Heater Current at 6.3 volts . 

Electron Gun. Ion-Trap Type Requiring 

External Single-Field. Magnet 

Optical: 

Phosphor (For Curves, s 


5 

6 

(1500 max. 
\ 750 min. 
600 ± 60 


front of this Section) 


P4—Sul fide Type, 

A1 uminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).74% ♦ 

Mechanical: 

Weight (Approx.).18 1 bs 

Overall Length.. 19-3/16" ± 3/8" 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen.149 sq.in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J133 B/D sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No.B5—57) 


Basing Designation 

for BOTTOM VIEW. . 

ANODE 

.12N 

Pin 1-Heater 


Cap - Anode 

Pin 2-Grid No.l 

C £■/ 11/_T \ 

(Grid No.3, 

Pin 10-Grid No.2 

I* r ===~x ) 

Screen, 

Pin 11-Cathode 

\ / X\ yTio' 

) G2 Collector) 

C - External 

Pin 12 - Heater 

f j 



Conductive 


G| Cl)v© k 

H H 

Coating 


-♦-Indicates a change. 
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-►Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 


ANODE VOLTAGE . 

17600 max. 

vol ts 

GRID-No.2 VOLTAGE . 

550 max. 

vol ts 

GRiD-No.l VOLTAGE: 



Negative peak value . 

220 max. 

vol ts 

Negative bias value . 

154 max. 

vol ts 

Positive bias value . 

0 max. 

vol ts 

Positive peak value . .. 

2 max. 

vol ts 

HEATER VOLTAGE. 

|6.9 max. 

vol ts 


\5.7 min. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 



Heater negative with 



respect to cathode: 



During equipment warm-up period 



not exceeding 15 seconds. 

450 max. 

vol ts 

After equipment warm-up period. . . 

165 max. 

vol ts 

Heater positive with 



respect to cathode: 



Combined AC and DC voltage. 

165 max. 

vol ts 

DC component. 

, 100 max. 

vol ts 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage. 12000 volts 

Grid-No.2 Voltage. 300 volts 

Grid-No.1 Voltage for visual 

extinction of focused raster.-28 to-72 volts 

Maximum Circuit Value: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


-vindicates a change. 
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Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
With Heater Having Controlled Wa rm-Up Time 


GENERAL DATA 




Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 5 pf 

Grid No.l to all other electrodes ... 6 pf 

External conductive coating to anode. . J1500 max. pf 

\ 800 min. pf 

Heater Current at 8.4 volts. 450 ± 45 ma 

Heater Warm-Up Time (Average) . 11 seconds 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4—Sulfide T/pe, 


Aluminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).78% 


Mechanical: 

Weight (Approx.).10 1 bs 

Overall Length.12-9/16" + 1/4" - 9/16" 

Neck Length.. 5-7/16" + 1/8" - 7/16" 

Projected Area of Screen.155 sq. in. 

External Conductive Coating: 

Type.Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J132 1/2 A/B 
sheets at front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bases (Alternates): 

Smal1-Button Eightar 7-Pin, Arrangement 2 (JEDEC No.B7-183) 
Small-Button Npoeightar 7-Pin, Arrangement 1 (JEDEC No. B7-208) 

8 HR 


Cap - Anode 

(Grid No. 3 , 
Grid No.5, 
Screen, 

Col lector) 
C -External 
Conductive 
Coating 


Bas 

ing 

Designat i( 

Pi n 

1 - 

■ Heater 


Pi n 

2 - 

■Grid 

No. 

,1 

Pi n 

3- 

■Grid 

No. 

,2 

Pi n 

4 - 

■Grid 

No. 

,4 

Pi n 

6 - 

•Grid 

No. 

,1 

Pi n 

7- 

■Cathode 


Pi n 

8 - 

•Heater 




•^Indicates a change. 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

ANODE VOLTAGE.A^OO max 


GRID-No.4 (FOCUSING) VOLTAGE: 

Posit ive val ue. 

Negative value . 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative peak value. . . . 

Negative bias value. . . . 

Positive bias value. . . . 

Positive peak value. . . . 

HEATER VOLTAGE . 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

After equipment warm-up period 
Heater positive with 
respect to cathode: 

Combined AC and DC voltage . . 
DC component . 


17600 

max. 

vo 1 

1 ts 

11000 

min. 

vol 

1 ts 

1100 

max. 

vol 

Its 

550 

max. 

vol 

Its 

550 

max. 

vol 

1 ts 

220 

max. 

vo 

1 ts 

154 

max. 

vo 

Its 

0 

max. 

vo 

Its 

2 

max. 

vo 

1 ts 

J6.9 

max. 

vo 

1 ts 

15.7 

mi n. 

vo 

Its 

200 

max. 

vol 

1 ts 

200 

max. 

vol 

1 ts 

100 

max. 

vol 

1 ts 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

Anode Voltage. 16000 volts 

Grid-No.4 Voltage.0to400 volts 

Grid-No.2 Voltage. 400 volts 

Grid-No.1 Voltage for 
visual extinction of 

focused raster.-36 to -94 volts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


Indicates a change. 
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I7CP4 

PICTURE TUBE 

RECTANGULAR METAL-SHELL TYPE 



MAGNETIC FOCUS 


MAGNETIC DEFLECTION 


DATA 

|General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Faceplate, Spherical.Frosted Fil.terglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type) 
Deflection Angles (Approx.): 

Diagonal.70° 

Horizontal.66° 

Vertical.50° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Maximum overall length . 19" 

Greatest width at lip. 15-15/16" ± 1/8" 

Greatest height at lip.12-1/4" ± 1/8" 

Diagonal at lip.16-13/16" ± 3/16" 

Neck length.7-3/16" ± 3/16" 

Radius of curvature of 

faceplate (External surface). 30" 

Screen Dimensions (Minimum): 

Greatest width . 14-3/8" 

Greatest height.10-11/16" 

Diagonal . 15-1/4" 

Operating Position.Any 

U1 tor Terminal.Metal-Shell Lip 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW.12D| 



Pin 1-Heater 
Pin 2-Grid No.l 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 
Pin 12-Heater 


|Maximum Ratings, Design-Center Values: 

ULT0R VOLTAGE. 

IGRIO-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative-bias value. 

Positive-bias value. 

Positive-peak value. 


Metal-Shel 1 Li p - 
U1 tor 

(Grid No.3, 
Col 1ector) 


16000 max. 

volts 

410 max. 

vol ts 

125 max. 

vol ts 

0 max. 

vol ts 

2 max. 

volts 


-♦-Indicates a change.| 


DATA 
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PICTURE TUBE 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. 

After equipment warm-up period .... 180 max. 

Heater positive with respect to cathode. 180 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


vol ts 
vol ts 
vol ts 


megohms 
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17CSP4 


Picture Tube 



i1 

Mi 



SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electr ical: 

Heater Current at 6.3 volts. 600 ± b% ma 

Heater Warm-Up Time (Average) . 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 m f 

Cathode to all other electrodes .... 5 fifif 

External conductive coating to ultor. . A^OO max. 

\ 900 min. fi/j .f 


Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate . 

Light transmission (Approx.). 

Phosphor (For Curves, see front of this Section) . 

Meehanical: 


. . . Filterqlass 

. 11 % 

P4—Sulfide Type, 
A1uminized 


Operating Position.. . Any 

Weight (Approx.).10 1 bs 

Overall Length.12-5/16" + 5/16" 

Neck Length.5-3/16" ± 3/16" 

Projected Area of Screen.155 sq. in. 

External Conductive Coating: 

Type.Modified Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines, and Bulb J132-1/2 A/B 
sheets at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Special 6-Pin (JEDEC No.B6-185) 

Basing Designation for BOTTOM VIEW.7FA 


Pin 2-Cathode 
Pin 3 - Heater 
Pin 4 - Heater 
Pin 5- Grid No. 1 
Pin 6- Grid No.4 
Pin 7-Grid No.2 



Cap - U1 tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External 
Conductive 
Coating 


Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 17600 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value.1100 max. volts 

Negative value. 550 max. volts 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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3-62 
























17CSP4 


GRID-No.2 VOLTAGE . 

. . . 550 max. 

vol ts 


GRID-No.1 VOLTAGE: 

Negative peak value . 

. . . 220 max. 

vol ts 


Negative bias value . 

. . . 154 max. 

vol ts 


Positive bias value . . . . . . . 

. . . 0 max. 

vol ts 

Positive peak value . 

. . . 2 max. 

vol ts 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 

. . . 450 max. 

vol ts 


After equipment warm-up period. 

. . . 200 max. 

vol ts 

^2 

Heater positive with 

respect to cathode.. 

. . . 200 max. 

vol ts 


Typical Operating Conditions: 

With ultor voltage of 

14000 

VO Its 


and grid-No.2 voltage of 

3°o 

volts 


Grid-No.4 Voltage for focus .... 

. . . -50 to +350 

vol ts 


Grid-No.1 Voltage for visual extinct 
of focused raster . 

: ion 

... -35 to -72 

vol ts 


Maximum Circuit Values: 

Grid-No.1—Circuit Resistance. . . . 

. . . 1.5 max. 

megohms 


For X-radiation shielding consi 

.derations, see sheet 


X-RADIATION PRECAUTIONS FOR 

CATHODE-RAY TUBES 




at front of this section 




RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 















PICTURE TUBE 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC).6.3 volts 

Current.0.6 ± 10% amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 mif 

Cathode to all other electrodes. 5 mil 

External conductive coating to ultor . J150O max. mif 

\1200 min. /uuf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).. . 79% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence.Medium-Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.15" ± 3/8" 

Greatest width . 15-5/8" ± 1/8" 

Greatest height.12-3/4" ± 1/8" 

Diagonal . 16-9/16" ± 1/8" 

Neck length.5-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface) 20-3/4" 

Screen Dimensions (Minimum): 

Greatest width . 14-3/4" 

Greatest height.11-11/16" 

Diagonal. 15-3/4" 

Projected area.155 sq. in. 

Weight (Approx.).. 10 1 bs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No. Jl-21) 

Bulb.J132-1/2 Cl/Dl 

Base . Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW . ..12L 

Pin 1-Heater (?) Cap-Ultor 

Pin 2-Grid No.l Al. r\ (Grid No *3» 

Pin 6-Grid No.4 f V:::J \ Grid No.5, 

Pin 10-Grid No.2 Collector) 

Pin 11-Cathode C TV A\2® C-External 

Pin 12-Heater (p J U ni Conductive 

Ci) u (j2) Coating 
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I7CFP4 
PICTURE TUBE 



GRID-DRIVE 

A SERVICE 


Unless otherwise specified, voltage values 


are positive with 

respect to cathode 


Maximum and Minimum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 

f16000 max. 

vol ts 


\ 12000 * min. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 



Positive value . 


volts 

Negative value . 


vol ts 

GRID-No.2 VOLTAGE. 


volts 

GRID-NO.1 VOLTAGE: 



Negative-peak value. 


vol ts 

Negative-bias value. 


vol ts 

Positive-bias value. 


vol ts 

Positive-peak value. 


vol ts 

PEAK HEATER-CATHODE VOLTAGE: 



Heater negative with respect 

to cathode: 


During equipment warm-up period not 


exceeding 15 seconds . . 


vol ts 

After equipment warrr>-up period .... 180 max. 

vol ts 

Heater positive with respect 

to cathode. 180 max. 

vol ts 

Equipment Design Ranges: 



With any ultor voltage (Ec 5 k ) 

between 12000 ® and 16000 volts 

and grid-Mo.2 voltage (Ec 2 k) between 200 and 500 

volts 

Grid-No.4 Voltage for 



focus§. 

. -50 to +350 

vol ts 

Grid-No.1 Voltage for 



visual extinction of 



focused raster.. 

See Raster-Cutoff-Range Chart 


for Grid-Drive 

Service 

Grid-No.1 Video Drive 



From Raster Cutoff 



(Black 1evel): 



White-level value 



(Peak positive) . 

.Same value as determined for 


Ec-ik except video drive is a 


positive 

voltage 

Grid-No.4 Current . 

. -25 to +25 

Ata 

Grid-No.2 Current . 

. -15 to +15 

U a 

Field Strength of Adjust- 



able Centering Magnet*. . . 

0 to 8 

gausses 

Examples of Use of Design Ranges: 


With ultor voltage of 

16000 

volts 

and grid-Wo.2 voltage of 

300 

vo Its 

Grid-No.4 Voltage for focus . 

. -50 to +350 

vol ts 

Grid-No.1 Voltage for 



visual extinction of 



focused raster. 

. -28 to -72 

vol ts 
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I7CFP4 

PICTURE TUBE 



[Grid—No. 1 Video Drive from Raster 
Cutoff (Black level): 

White-level value.28 to 72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid ffo.i 
Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRI D-No. 1 VOLTAGE.f16000 max. volts 

[12000® min. volts 

GRID-No.4-T0-GR1D-No.l VOLTAGE: 

Positive value. 1000 max. volts 

Negative value. 500 max. volts 

GRID-No.2-T0-GRID-No.l VOLTAGE . 640 max. volts 

GRID-No.2-T0-CATH0DE VOLTAGE. 500 max. volts 

CATH0DE-T0-GRID-No.1 VOLTAGE: 

Positive-peak value. 200 max. volts 

Positive-bias value. 140 max. volts 

Negative-bias value. 0 max. volts 

Negative-peak value. 2 max. volts! 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. volts! 

After equipment warm-up period .... 180 max. volts] 

Heater positive with respect to cathode. 180 max. volts 

{Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (E c5 gbetween 
12000 ® and 16000 volts and grid-No.2-to-grid- 
N0.1 voltage (EcgSj) between 220 and 640 volts 
|Grid-No.4-to-Grid-No. 1 

Voltage for focus§.0 to 400 volts 

|Cathode-to-Grid-No.l 
Voltage (Ek gi ) for 
visuql extinction 

of focused raster. See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 

White-1evel value 

(Peak negative).Same value as determined for 

Ek Q except video drive is a 
negative voltage 

|Grid—No.4 Current.-25 to +25 jua| 
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I7CFP4 

PICTURE TUBE 



Grid-No.2 Current. 

-15 to +15 

/ia 

Field Strength of Adjust¬ 
able Centering Magnet* . 

0 to 8 

gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 

N0.1 voltage of . 

16000 

volts 

and grid-No.2-to-grid- 

N0.1 voltage of . 

300 

volts 

Grid-No.4-to-Grid-No.1 

Voltage for focus. 

0 to 400 

vol ts 

Cathode-to-Grid No.l 

Vol tage , for visual 

extinction of focused 

raster . 

28 to 60 

vol ts 

Cat h od e-1 o-G rid-N 0 .1 

Video Drive from Raster 

Cutoff (B1ack 1evel): 

White-level value. 

-28 to -60 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . . . 

.... 1.5 max. 

megohms 


A Grid drive is the operating condition in which the video signal varies 
the grid-No.i potential with respect to cathode. 

^ This value is a working design-center minimum. The equivalent absolute 
minimum ultor- or ul tor-to-grid-No. l voltage is 10,800 volts, below 
which the serviceability of the 17 CFP 4 wi11 be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor- or ultor-to-grid-No .1 voltage is never less than 10,800 volts. 

o The grid-No.4 voltage or grid-No. 4 -to-grid-No .1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.i voltage) or grid-No.2 voltage (or grid-No. 2 -to-grid-No .1 
voltage) within design ranges shown for these items. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/2". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 5/16-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth’s magnetic field can cause as much as 1 / 2 -inch deflec¬ 
tion of the spot from the center of the tube face. 

■ Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid N 0.1 and the other 
electrodes. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


10-59 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


DATA 2 












CATHODE- 



-O E MLid! m L t H t i l ; E r f , E rr iffl ffl ffl i ffl - 

200 300 400 

GRID-N*2-T0-GRID-N*I VOLTS 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CS-I0247 



































































































































10-59 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


CE- 10261 B 





I7CFP4 
PICTURE TUBE 




NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS. PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-116 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3*. SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT¬ 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 2-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" ± 1/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7*. BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BE¬ 
YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 
DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 
NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF 
THE BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE 
FOR THE MAXIMUM DIMENSIONS OF THE BULGE. 
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I7CFP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E-f = 6.3 VOLTS 

ULTOR-TO-GRID-N»l VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N&I TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I4"x \o'/ 2 " 


GRID-DRIVE SERVICE 
Ep = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID N*l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 


RASTER SIZE = I4"x lO 1 /^' 



10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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I7CFP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E-p= 6.3 VOLTS 
ULT0R-T0-GRID-N2I 

VOLTS=12000 TO 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 


GRID-DRIVE SERVICE 
E-P = 63 VOLTS 

ULTOR VOLTS =12000 TO 16000 
GRID N»l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 


■■■■■■■■ 





20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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I7CYP4 

PICTURE TUBE 



RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 6.3 volts 

Current. 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 /x/x f 

Cathode to all other electrodes .... 5 /x/xf 

External conductive coating to ultor. . m ^ X ‘ 

y [1000 min. mxf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).. . 11% 

Phosphor (For Curves, see front of this section) . . P4—Sulfide Type 

Aluminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.Med i un>-Short 

Focusing Method.. . . Electrostatic 

Deflection Method. Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal. 85° 

Vert i cal. 68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.14" ± 3/8" 

Greatest width.15-5/8" ± 1/8" 

Greatest height . 12-3/4" ± 1/8" 

Diagonal. 16-9/16" ± 1/8" 

Neck length.4-1/2" ± 3/16" 

Rad ius of curvature of faceplate (External surface). . 20-3/4" 
Screen Dimensions (Minimum): 

Greatest width.14-3/4" 

Greatest height . 11-11/16" 

Diagonal.15-3/4" 

Projected area. .155 sq. in. 

Weight (Approx.).10 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.J1—21) 

Bulb.J132-1/2 Cl/Dl 

Base. ..Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 

Basing Designation for BOTTOM VIEW.12L 

Pin 1-Heater /£) Cap-Ultor 

Pin 2-Grid No.l (Grid No.3, 

Pin 6-Grid No.4 /7/zzz-f \ Grid No.5, 

Pin 10-Grid No.2 Ezr-^u. Collector) 

Pin 11-Cathode c C-External 

Pin 12-Heater Conductive 

0*© Coat i ng 
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GRID-DRIVE* SERVICE 



Unless otherwise specified, voltage values 


are positive with 

respect to cathode 


Maximum and Minimum Ratings, 

Design-Center Values: 


ULTOR VOLTAGE. 

J16000 

max. 

vol ts 


.U 2000 * 

mi n. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 




Positive value . 

. .1000 

max. 

vol ts 

Negative value . 


max. 

vol ts 

GRID-No.2 VOLTAGE. 

. 500 

max. 

vol ts 

GRID-No .1 VOLTAGE: 




Negative-peak value. . . . 


max. 

volts 

Negative-bias value. . . . 

. 140 

max. 

vol ts 

Positive-bias value. . . . 

. 0 

max. 

vol ts 

Positive-peak value. . . . 

. 2 

max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 




Heater negat i ve wi th respect to cathode: 



During equipment warm-up 

period 



not exceeding 15 seconds. 410 

max. 

vol ts 

After'equipment warm-up period . . . 180 

max. 

vol ts 

Heater posi t i ve wi th respect to cathode: 180 

max. 

volts 

Equipment Design Ranges: 




With any ultor voltage (Ecsk) 

between 12000 * and 16000 volts 

and grid-No. 2 voltage (Ec s 

k) between 200 and 500 

volts 

Grid-No.4 Voltage for focus^ 

. . . -50 to +350 


vol ts 

Grid-No.1 Voltage (E Ci k) for 




visual extinction 




of focused raster. 

. .See Raster-Cutoff-Range Chartl 


for Grid 

-Drive 

Service 

Grid-No.1 Video Drive 




from Raster Cutoff 




(B1ack 1evel): 




White-level value 




(Peak positive). 

. . Same value as 

determined for 


Ec.k except video drive is a 


positive 

vol tage 

Grid-No.4 Current. 

. . . -25 to +25 


yua 

Grid-No.2 Current. 

. . . -15 to +15 


/xa 

Field Strength of Adjust- 




able Centering Magnet* . . 

. . . 0 to 8 


gausses 

Examples of Use of Design Ranges: 



With ultor voltage of 

16000 


volts 

and grid-No ,2 voltage of 

300 


volts 

Grid-No.4 Voltage for 




focus. 

. . . -50 to +350 


vol ts 

Grid-No .1 Voltage for 




visual extinction of 




focused raster ...... 

. . . -28 to -72 


vol ts 
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I7CYP4 

PICTURE TUBE 



Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 

White-level value.28 to 72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRI D-No. 1 VOLTAGE./^OOO^ max. 

GR1D-No.4-T0-GR!D-No. 1 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 500 

GRID-N 0 . 2 -TO-GRIO-N 0 .I VOLTAGE . 

GRID-No.2-T0-CATH0DE VOLTAGE . 

CATH0DE-T0-GRID-No.1 VOLTAGE: 

Positive-peak value. 

Positive-bias value. . . . . 

Negative-bias value. 

Negative-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 

After equipment warm-up period .... 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor-to-grid-Ro.1 voltage (Ec 5 gi) be¬ 
tween 12000* and 16000 volts and grid-N0. 2-t0- 
grid-Ro.i voltage between 225 and 640 volts 

Grid-No.4-To-Grid-No.l 

Voltage for focus§.0 to 400 volts 

Cathode-to-Grid-No.l Voltage 
(Ekg^) for visual extinction 

of focused raster. See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 

White-level value 

(Peak negative).Same value as determined for 

Ek 9i except video drive is a 
negative val ue 

|Grid-No.4 Current.-.25 to +25 //a 

|Gri d—No. 2 Current.-15 to +15 Ata 

Field Strength of Adjust¬ 
able Centering Magnet* .... 0 to 8 gausses 


'16000 

max. 

vol ts 

12000* 

mi n. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

vol ts 

640 

max. 

vol ts 

500 

max. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

volts 

180 

max. 

vol ts 
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Example of Use of Design Ranges: 

With ultor-to-grid- 
No.i voltage of 
and grid-No. 2-to-grid- 
No.i voltage of 
Grid-No.4-to-Grid-No.1 Voltage 

for focus. 

Cathode-to-Grid-No.l Voltage 
for visual extinction 

of focused raster. 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(B1ack 1evel): 

White-level value. 


-28 to -60 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 


1.5 max. megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

* This value is a working design minimum. The equivalent absolute minimum \ 
ultor (or ultor-to-grid-No.i) voltage is 11,000 volts, below which the 
serviceability of the 17CYP4 will be impaired. The equipment designer 
has the responsibility of determining a minimum design value such that 
under the worst probable operating conditions involving supply-voltage 
variation and equipment variation the absolute minimum ultor (or ultor- 
to-grid-No.l) voltage is never less than 11 ,000 volts. 

^ The grid-No .4 voltage required for'optimuny focus of any individual tube 
will have a value between -50 and +350 volts independent of ultor 
current and wi 11 remain essentially constant forvalues of ultor voltage 
or grid-No.2 voltage within design ranges shown for these items. 

S The grid-No. 4 -to-grid-No .1 voltage required for optimum focus of any 
individual tube will have a value between 0 and 400 volts independent 
of ultor current and will remain essentially constant for values of 
ul tor-to-grid-No .1 or grid-No. 2 -to-grid-No .1 voltage within design 
ranges shown for these items. 

* Distance from Reference Line for Suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having 3 / 8 -inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause asmucli as l/2-inch deflection 
of the spot from the center of the tube face. 

"cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid N 0.1 and the other 
electrodes. 

OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following con¬ 
ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatter-proof,. glass cover over the 
face of the 17 CYP 4 to protect it from being struck accidentally 
and to protect against possible damage resulting from tube 
implosion under some abnormal condition. This safety cover 
can also provide X-ray protection when required. 

For X-ray shielding considerations , see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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E .p = 6.3 VOLTS 

ULTOR VOLTS = 12000 TO 16000 

GRID-N24 VOLTS ADJUSTED FOR FOCUS. 
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GRID-N2 2 VOLTS 
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CATHODE-DRIVE SERVICE 


E.p = 6.3 VOLTS 





' 




- 











ULT0R-T0-GRID-N2I VOLTS=I2000 TO 16000 
GRID-N24-T0-GRID-N2I VOLTS ADJUSTED FOR FOCUS. 











































































_ 








































































































p 











































r 











































































































: 






















































































































































>0 



























































■ 


■ 

1 

■ 

■ 

■ 

l 


1 

■ 

■ 


1 

■ 




- 










j 






§ 

01 75 

l 

O 

7 ? 








































;! 










































3 













































q 



























T 














V 






































_ 

- 

s 









vv 























■ 

1 






1 

■ 

■ 

n: 

Si 

* 













77 



























P 


0t 

a 

1 

s 










t 



77 















_ 

_ 





.. 

1 

■ 



p 

40 

6 

* 

s 

> 

* 

a 













T'f 







0 5 

0 
















* 





i 





•• 


77 


2 




;*.• 



z! 


^7 





















S 





K 

« 

8 

a 


8 


ss 



7* 



7T ! 

77 













CATHODE-TO 

10 

0 tn 









I 


r- 

t 


B 





* 

V 

K 

« 

s 


a 





3 


ZJ 


* 



a 






















* 

B 




» 

91 

W 

» 

ft 

A 





T 

3 



a 













i_ 







8 

s 


» 

It 





9 

JZ 

8 

» 

V 



ss 






























• • 

« 

* 

18 




— 





































3 




















"J 

1 
















r 

i_ 



























! 

















3 










L 






- 


















1 






























_ 








3 

J 

J 





j 



















_ 


_ 






- 


_ 

_ 







1 


L 

u 



_ 

3 

b 










100 200 300 400 500 

GRID-N22-T0-GRID-N2I VOLTS 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CS-I0384 





































I7CYP4 

PICTURE TUBE 



4-60 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


CE- 10383 B 



I7CYP4 

PICTURE TUBE 




NOTE i: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI¬ 
NAL BY ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-l16 {SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MlNI MUM SIZE AND LOCATION OF 
THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" ± 1/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BE¬ 
YOND THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR 
DIMENSIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 
NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. 
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HIGHLIGHT BRIGHTNESS — FOOTLAMBERTS 


I7CYP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 

ULT0R-T0-GRID-N9I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I4"x 10 '/ 2 " 


GRID-DRIVE SERVICE 
Et = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID NS-1 BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 14*x 10 '/ 2 " 


-CATHODE DRIVE 

-GRID DRIVE 
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20 40 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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I7CYP4 

AVERAGE DRIVE CHARACTERISTICS 



CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE 

E.f=6.3 VOLTS E^= 6.3 VOLTS 

ULT0R-T0-GRID-N2I ULTOR VOLTS =12000 TO 16000 

VOLTS= 12000 TO 16000 GRID N2| BIASED NEGATIVE WITH 

CATHODE BIASED POSITIVE WITH RESPECT TO CATHODE TO GIVE 
RESPECT TO GRID N2| TO GIVE FOCUSED RASTER CUTOFF. 
FOCUSED RASTER CUTOFF. 



20 40 60 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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PICTURE TUBE 



SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
With heater having controlled warm-up time 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC).2.68 ± 10% volts 

Current at 2.68 volts.0.45 amp 

Wanm-up time (Average). 11 sec. 

Capacitance between External Conductive r 

Coating and 111 tor. max - 

a [ 900 min. f 

Faceplate, Spherical.Filterglass 

Phosphor (For Curves, see front of this section) . . P4—Sulfide Type 

A1 uniinized 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.105° 

Vertical. 87° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.10-11/16" ±3/16" 

Greatest width: . 15-5/8" ± 1/8" 

Greatest height . 12-3/4" ± 1/8" 

Diagonal.16-9/16" ± 1/8" 

Neck length.3-9/16" ± 1/16" 

Radius of curvature of faceplate (External 

surface).20—3/4"| 

Screen Dimensions (Minimum): 

Greatest width.14-3/4" 

Greatest height . 11-11/16" 

Diagonal.15-3/4" 

Projected area.155 sq. in. 

Operating Position.Anyl 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8JK| 


Pin 1-Heater 
Pin 2-Grid No.2 
Pin 3 - Grid No. 1 
Pin 4 - Grid No.4 
Pin 6 - Grid No.2 
Pin 7-Cathode 
Pi n 8 - Heater 



Cap 


Ultor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 16000 max. volt: 

GRIO-No.4 (FOCUSING) VOLTAGE: 

Posit i-ve value. 850 max. volt 

Negative value. 630 max. volt^ 

GRID-No.2 VOLTAGE. 500 max. volt 
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PICTURE TUBE 


GRID-No.1 VOLTAGE: 

Negative-peak value. 360 max. volts 

Negative-bias value. 140 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period not 

exceeding 15 seconds. 410 max. volts 

After equipment warm-up period. . . . 180 max. volts 

Heater positive with 

respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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vO 

V* 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

_ With heater having controlled warm-up time _ 

DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. . 0.6 .amp 

Warm-up time (Average) . 11 .sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 


Receiving Tube Section. 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 mi f 

Cathode to all other electrodes. 5 fi/if 

External conductive coating to ultor . . ilnnn maX ' 

a [1000 min. mit 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.) . 76% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1uminized 

Fluorescence.White 

Phosphorescence.White 

Pers i stence.Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.105° 

Vertical.87° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length . 10-11/16" ± 1/4" 

Greatest width . 15-5/8" + 1/8" 

Greatest height.12-3/4" ± 1/8" 

Diagonal.16-9/16" ± 1/8" 

Neck length.3-9/16" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width . 14-3/4" 

Greatest height.11-11/16" 

Diagonal . 15-3/4" 

Projected area.155 sq. in. 

Weight (Approx.).10 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb.J132-1/2 Al/Bl 

Socket.Ucinite Part No.115446, or equivalent 


n , mi ) ai lycrmci it ± , 

(JEDEC No. B7-208) 
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Basing Designation for BOTTOM VIEW. 8 JR 


Pin 

Pin 

Pin 

Pin 

Pin 


1 - Heater 

2 - Grid No. 1 

3 - Grid No. 2 
4-Grid No .3 
6 - Internal 

Connection- 
Do Not Use 
Pin 7 - Cathode 



Pi n 8 - Heater 
Cap - U1tor 

(Grid No.4, 
Col lector) 
C - External 
Conductive 
Coating 


GRID-DRIVE* SERVICE 

Unless otherwi se specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE . 

GRID-No.3 VOLTAGE . 

GRID-No.2 VOLTAGE . 

GRID-No .1 VOLTAGE: 

Negative-peak value . 

Negative-bias value . 

Positive-bias value . 

Positive-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive wi th respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater posi t i vewi th respect to cathode . 

Equipment Design Ranges: 

With any ultor voltage 


and grid-No. 2 voltage 

Grid-No.3 Voltage for 

focus§. 

Grid-No .1 Voltage (Ec^k) 
for visual extinction 
of focused raster . . . 


(Ecitk) between 


6000 

max. 

vol ts 

2000 * 

min. 

volts 

650 

max. 

vol ts 

f550 

max. 

vol ts 

1300 

mi n. 

volts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

volts 

2 

max. 

vol ts 

410 

max. 

volts 

180 

max. 

vol ts 

180 

max. 

vol ts 

and 

26000 

VO Its 


(E C2 k) between 400 and 550 volts 


0 to 400 


vol ts! 


See 


Grid-No .1 Video Drive from 
Raster Cutoff 
(Black level): 

White-level value 
(Peak positive) . 


Raster-Cutoff-Range Chart 
for Grid-Drive Service 


Grid-No.3 Current 
Grid-No.2 Current 


Same value as determined for| 
Ecik except video drive is 

positive voltage 
-25 to +25 /xa 
-15 to +15 /xa 


6-59 


ELECTRON TUBE DIVISION TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 


















I7DKP4 

PICTURE TUBE 


Ny 


0 to 

12 

gausses 

is: 

16000 

400 

16000 

500 

volts 

volts 

0 to 400 

0 to 400 

volts 

-34 to -63 

-43 to -78 

volts 

34 to 63 

43 to 78 

vol ts 


1.5 max. megohms 


Field Strength of Adjust¬ 
able Centering Magnet^. 

Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No. 2 voltage of 

Grid-No.3 Voltage for 

focus . 

Grid-No.1 Voltage for 
visual extinction 
of focused raster . . . 

Grid-No.1 Video Drive 
from Raster Cutoff 
(B1ack 1evel): 

White-level value. 34 to 63 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No. l 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE. 

GRID-No.3-T0-GRID-No.l VOLTAGE. 

GRID-No.2-T0-GRID-No.l VOLTAGE. 

GRID-No.2-TO-CATHODE VOLTAGE. 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value . 

Positive-bias-value . 

Negative-bias value . 

Negative-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ecygi) between 12000 
and 16000 volts and grid-No. 2-to-grid-No. 1 voltage (E C2 gi^ 
between 400 and 6go volts 
Grid-No.3-to-Grid-No.1 

Voltage for focus§. 0 to 400 volts 


16000 

max. 

volts 

12000* 

min. 

volts 

650 

max. 

volts 

690 

max. 

volts 

/ 550 

max. 

volts 

1300 

min. 

vol ts 

200 

max. 

volts 

140 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

vol ts 

■J between 

12000 
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I7DKP4 

PICTURE TUBE 


Cathode-to-Grid-No.1 
Voltage (Ek.gi) for 
visual extinction 


of focused raster. 

See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(Black level): 

White-level value 

for Cathode-Drive 

Service 

(Peak negative). 

Same value as determ 

ned for 


Ekg^ except video dr 

ve is a 


negative 

voltage 

Grid-No.3 Current. 

-25 to +25 

/a a 

Grid-No.2 Current. 

Field Strength of Adjust- 

-15 to +15 

Ma 

able Centering Magnet* . . 

0 to 12 

gausses 

Examples of Use of Design Ranges: 

With ulto r-to-grid- 


No.l voLtage of 
and grid-No. 2-to-grid- 

16000 16000 

volts 

No.l voltage of 

Grid-No.3-to-Grid- 
No. 1 Voltage 

400 500 

volts 

for focus. 

Cathode-to-Grid-No.1 

Voltage for visual 
extinction of 

0 to 400 0 to 400 

vol ts 

focused raster . 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(B 1 ack 1 evel): 

34 to 56 41 to 69 

vol ts 

White-level value. 

Maximum Circuit Values: 

-34 to -56 -41 to -69 

vol ts 

Grid-No.1-Circuit Resistance 


megohms 


A Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

* This value is a working design-center minimum. The equivalent absolute 
minimum ultor- or ultor-to-grid-No.1 voltage is 11,000 volts, below 
which the serviceabi1ity of the 17DKP4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor- or ultor-to-grid-No.1 voltage is never less than 11,000 volts. 

*> The grid-No.3 voltage required for optimum focusofany individual tube 
may have a value anywhere between 0 and 400 volts and is a function of 
the value of the ultor voltage, ultor current, and grid-No.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 
46 volts for each 1000-volt change in ultor voltage; inversely with 
grid-No.2 voltage at the rate of about 60 volts for each 100-volt 
change in grid-No.2 voltage; and inversely with ultor current at the 
rate of about 60 volts for each 100-microampere change i n ultor current. 
Because the 17DKP4 has a narrow depth of focus, it is necessary to 
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I7DKP4 
PICTURE TUBE 


provide means such as a potentiometer or a il-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained if the focusing voltage is within 75 volts of the value 
required for optimum focus and if the focusing voltage is maintained 
to within 75 volts of the optimum val ue during line-voltage fluctuations. 
Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-l/tt". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a5/l6-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth’s magnetic field can cause as much as 1 / 2 -inch de¬ 
flection of the spot from the center of the tube face. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 


OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of the I7DKP4 to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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I7DKP4 
PICTURE TUBE 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERM-J NED BY THE INTERSECTION OF THE PLANE CC 1 OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT 
WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" ± 1/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN¬ 
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 
OF MATER I AL SUCH AS ASPHALT-1 MPREGNATED FELT, OR EQU I VALENT. 
NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 
FROM REFERENCE LINE. 
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RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 




GRID-N 22 VOLTS 
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CATHODE-DRIVE SERVICE 
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AVERAGE DRIVE CHARACTERISTICS 
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CATHODE-DRIVE SERVICE GRI 

E-p= 6.3 VOLTS Ef =6.3\ 

ULTOR-TO-GRID-N2I ULTOR VC 

VOLTS = 12000 TO 16000 GRID N2| 

CATHODE BIASED POSITIVE WITH RESPEC' 

RESPECT TO GRID N2| TO GIVE FOCUSE 

FOCUSED RASTER CUTOFF. 

D-DRIVE SERVICE 
/OLTS 

)LTS= 12000 TO 16000 
BIASED NEGATIVE WITH 
f TO CATHODE TO GIVE 
D RASTER CUTOFF. 






x 


— 

±: 


-c 

ATHODE DRIV 
RID DRIVE 

E :::::::::::: 


IX 




: 

- 














































x 


. 

:x 


: 




IX 





: 







-- 



--4- 



F 




--- 

r 


- 

- 








x 


:x 

::: 



: 




::: 

: 


: 

; 








n- 


:zi 

:x 



: 




::: 



: 

: 

: 







:: 



it: 



- 




::: 

- 


i 

: 








:: 



::: 



: 




;x 




: 








-- 



+- 



- 




--- 

- 


h 

- 








:: 


:n 

:± 



; 




--- 




: 



I8( 

I6< 

I4( 

I2( 
c n 

Li 

DC 

Ul 

a. 

2 IOC 
< 

o 

cc 

o 

2 8( 
tr 
o 
h 

_i 

3 6( 

4C 

2( 

DO 

:: 



::: 



- 




IX 




: 




:: 


:x 

::: 



: 




IX 

: 



: 




-- 



+- 



- 




--- 

t 



- 




:: 



::: 



: 











DO 



::: 

::: 



: 




::: 




: 






i:= 

XI 



: 



*Fi 




: 

: 



DO 

DO 




1 

ill 

sss 

is! 

HE 

iiiiiiiii 

gsssssss; 

s sss 

■■SSS 

■ ■■■ 

5 SSS 

s sss 

s sss 

iiii 


■■■■■■■■■■a ■ 

■■■■■■■■■■a a 

■BBBflfl a 

SSSSS5SSSSS 5. 

SBSSSSSSSSS S 

sssssssssss s 

B 

SB *j 

ii ; 

m 

*« 

,2? 

a 

3 

a 

*12 

■I 

iii 

= 



= 



DO 

DO 

DO 




ill 

ill 

ill 

b: 

sss 

!H 

ill 

■■■ 

■■■ 

ssssssssssssasssssssssssssssssss 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

iiii 

Mil 

■ ■■■ 

■ ■■■ 

s sss 

s ssi 

iiii 

s sss 
s sss 

s sss 

m mmm 
■ ■■■ 

s sss 

s sss 

[iij 


sisssssssss s 

ISI! 

SSSSSSSSSSS 'i 

sssssssss^ 

ssssssssr 

ssssssss: 

222222212 

m BFKiflBVAC'J 
a^ra^ikiBF/A'a 

ItirSjBBIi&B 

fi zzg ss 
s rft&TAr ss. 
5 'ffSztA ss 

B ■■ 

s^-sr^s ss 

**r.iaSarlaSS SS 

tf^s^sss ss 

in^iSf^^fiiii ii 

sss ss 

SSSSS 

r e:s sss ;s 

a aa aaa aa 

■ 

ii 

i: 

a 

1 

is 

s 

■ 

9B 

IS 

•5 

.S 

s 

■ 

i 

■ 

■ 

in 

MUM 

iii 

iii 

ISS 

si 

ii 

ii 

ss 

ss 

ii 

ii 

= 





X 

E: 


H 



■■■ 

■■ ■ ■■ 

■■ ■ ■■ 

i ssi 

- 

mmmmuurMfiU 

■ ■■ ■■■ ■■ 



- 





X 

DO 

DO 

■ 

■ 

S 

s 

: 

■ 

■ 

■ 

IHfi 

ss: 

::: 

iSi 

ss: 



ssi 

sss 

sss 

sss 

■■■ 

H! 

mum 

■■■ 

sss 

sss 

sss 

SS s ss 

sss ss 

ss s ss 

sss ss 

BBS SS 

sss ss 

sss is 

ss s ss 

;U 2 

s sss 

s sss 

nil 

s sss 

■ mmrr.u 

m 

?£& SSS 
sSSSSSSS 

umuuummm 

i 

1 

SSSSS hS'X 
SSSS*rj i 

m i 

m*A*M a 

r, s 

w a 

5 

s 

s 

_■_ 

iii 

iil 

■ ■■ ■■■ ■■ 

i Hill 

: ss sss ss 
s ss sss ss 

■ ■■ ummu ■■ 

: ss sss ss 

s ss sss ss 

■ ■■ ■■■ ■■ 


x» 

IS 

IB 

II 

ii 

i* 

ii 

ill 

IS 

IS 

«• 

«s* 

IB 

: 




= 

: 

X 


0 10 20 30 40 50 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CM-9932 












































































17DQP4 


I 


Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 


With Heater Having Controlled Warm-Up Time 


Electrical: 


GENERAL DATA 


Heater Current at 6.3 volts. 450 ± 5% 

Heater Warm-Up Time (Average). 11 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . 6 

Cathode to all other electrodes. ... 5 

External conductive coating to ultor . j ^'99 


Electron Gun.Type Requiring No Ion-Trap 


ma 

seconds 

flflf 

W f 
Mu-f 
Magnet 


Optical: 

Faceplate.Fil terglass 

Light transmission (Approx.) . 11% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 


Mechanical: 


Operating Position.Any 

Weight (Approx.).10 lbs 

Overall Length . 12-1/8" ± 1/4" 

Neck Length.5" ± 1/8" 

Projected Area of Screen.155 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding ...... .Near Reference Line 


For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J 132 - 1/2 A/B 
sheets at the front of this section 


Cap. Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Special 6-Pin (JEDEC No.B6-214) 


Basing Designation for BOTTOM VIEW.\7FA 


Pin 2 - Cathode 
Pi n 3 - Heater 
Pin 4 - Heater 
Pi n 5 - Grid No.l 
Pi n 6 - Grid No.4 
Pi n 7 - Grid No.2 



Cap - U1 tor 

(Grid No.3, 
Grid No.,5, 
Col lector) 

C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Maximum Ratings, Design-Maximum Values: 

ULTOR-TO-GR1D-No.1 VOLTAGE. 

GR1D-No.4-TO-GR1D-No.1 (FOCUS 1NG) 

17600 max. 

volts 

VOLTAGE: 

Positive value. 

1100 max. 

vol ts 

Negative value. 

550 max. 

volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE. 

CATHODE-TO-GR1D-No.1 VOLTAGE: 

70 max. 

vol ts 

Positive bias value . 

150 max. 

vol ts 

Negative peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

2 max. 

vol ts 

Heater negative with 



respect to cathode: 

During equipment warm-up period 



not exceeding 15 seconds. 

450 max. 

vol ts 

After equipment warm-up period. . . 
Heater positive with 

200 max. 

volts 

respect to cathode. 

200 max. 

volts 

Typical Operating Conditions: 



With ultor-to-grid-No.l voltage of 

14500 

volts 

and grid-No.2-to-grid-No.l voltage of 
Grid-No.4-to-Grid-No.1 Voltage 

50 

volts 

for focus.- 

Cathode-to-Grid-No.1 Voltage for 

-200 to +350 

vol ts 

visual extinction of focused raster . 

31 to 49 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 

For X-radiation shielding considerat 

ions, see sheet 

X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 


at front of this section 




w 
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f 


Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
INTERNAL MAGNETIC SHIELD 


With Heater Having Controlled 

Warm-Up 

Time 


GENERAL DATA 




Electrical: 




Direct Interelectrode Capacitances: 




Cathode to all other electrodes. . . 

. 3-65 



Grid No.l to all other electrodes. . 

. 4.15 


Pf 

External conductive coating to anode 

/1400 
* 1 900 

max. 

min. 

pT 

pf 

Heater Current at 2.68 volts . 

450 

± 45 

ma 

Heater Warm-Up Time (Average). 

11 


seconds 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 


A1 uminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.) . 11% 


Meehanical: 

Weight (Approx.).10 lbs 

Overall Length . 10-13/16" ±3/16" 

Neck Length. 3-11/16" ± 1/16" 

Projected Area of Screen.155 sq. in. 

External Conductive Coating: 

Type . Modified-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J132-1/2 A/B 
sheets at front of this section 

Cap. Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW . 8JK 


Pi n 1 - Heater 
Pin 2 - Grid No.2 
Pin 3 - Grid No.1 
Pin 4 - Grid No.4 
Pin 6 - Grid No.2 
Pin 7 - Cathode 
Pin 8- Heater 



Cap 


I ANODE 


- Anode 
(Grid No.3, 

Grid No.5, 
Screen, 

Col lector) 

- External 

Conductive 
Coating 
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Maximum and Minimum Ratings, Design-Maximum V 
Unless otherwise specified, voltage 
are positive with respect to c 

ANODE VOLTAGE. 1 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2 VOLTAGE . 

GRID-No.l VOLTAGE: 

Negative peak value . 

Negative bias value . 

Positive bias value . 

Positive peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 

DC component. 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to c at hode 


Anode Voltage. 14000 volts 

Grid-No.4 Voltage. 100 to 500 volts 

Grid-No.2 Voltage . 300 volts 

Grid-No.1 Voltage for visual 

extinction of focused raster. -35 to -72 volts 

Maximum Circuit Value: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 























I7DSP4 

PICTURE TUBE 



RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
With heater flawing controlled warm-up time 


DATA 


general: 

|Heater, for Uni potent ial Cathode: 

Voltage (AC or DC). 

Current . 

Wamv-up time (Average). ..... 
|Di rect Interelectrode Capacitances: 
Grid No.l to all other electrodes 
Cathode to all other electrodes . 


External conductive coating to ultor. 


6.3 

0.6 

11 

6 

5 

[1500 max. 
[1000 min. 


vol ts! 
amp 
sec 

Wif 

/^f 

w* 

[Faceplate, Spherical.Filterglass 

Light transmission (Approx.).. 78% 

[Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type 

A1uminized 

Fluorescence.Whitel 

Phosphorescence.White] 

Pe rS i stence.Med i um-Sho rt 

Focusing Method . Electrostatic 

Deflection Method. .Magnetic 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.105° 

Vertical. 87° 

[Electron Gun.Type Requiring No Ion-Trap Magnet 

|Tube Dimensions: 

Overal 1 length..11-1/4" ± 3/16" 

Greatest width.15^5/8" ± 1/8" 

Greatest height . 12-3/4" ± 1/8" 

Diagonal.16-9/16" ± 1/8" 

Neck length. 4-1/8" ± 1/8" 

Radius of curvature of 

faceplate (External surface). 20-3/4" 

|Screen Dimensions (Minimum): 

Greatest width. 14-3/4" 

Greatest height . 11-11/16" 

Diagonal. . . 15-3/4" 

Projected area,.155 sq. in. 

Weight (Approx.). . ..10 lbs| 

Operating Position.. . . . Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb....J132-1/2 Ai/Bl 

Socket. . . Ucinite Part No.115446, or equivalent 
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PICTURE TUBE 


|Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pin 1 - Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pi n 4 -Grid No.4 
Pin 6 -Grid No.l 
Pi n 7 - Cathode 
Pi n 8 - Heater 



Cap -Ul tor 

(Grid No.3, 
Grid No.5, 
Col lector) 
C - External 
Conductive 
Coating 


Unless otherwise specified , voltage val¬ 
ues are positive with respect to cathode 
[Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE.jH?000 

|GRID-No.4 (FOCUSING) VOLTAGE: 

Posit ive val ue.. 

Negative value. 

|GRI D-No.2 VOLTAGE. 

jGR ID—No. 1 VOLTAGE: 

Negative-peak value . 

Negative-bias value . 

Pos i t i ve-b i as val ue. 

Positive-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor voltage (Ec 5 k) between 12000* and 18000 volts 
and grid-go.2 voltage (E c 2k^ between 200 and 500 volts 
|Grid—No.4 Voltage for 

focus§. 0 to 400 volts 

|Grid-No.l Voltage (E C j.k) 
for visual extinction 
of focused raster .... 


18000 

max. 

vol ts 

12000* 

mi n. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

vol ts 

500 

max. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

vol ts 


[Grid-No. 1 Video Drive 
from Raster Cutoff 
(B1 ack 1 evel): 
White-level value 
(Peak positive) . . 


See Raster-Cutoff-Range Chart 
for Grid-Drive Service 


Same value as determined for 
Ec^k except video drive is a 
positive voltage 
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I7DSP4 

PICTURE TUBE 



Grid-No.4 Current. 

. . -25 

to 

+25 

/za 

Grid-No.2 Current. 

Field Strength of Adjust- 

. . -15 

to 

+15 

/xa 

able Centering Magnet* .... 0 

Examples of Use of Design Ranges: 

to 

8 

gausses 

With ultor voltage of 

26000 


16000 

volts 

and grid-No.2 voltage of 

Grid-No.4 Voltage for 

300 


400 

volts 

focus. 

Grid-No.1 Voltage for 
visual extinction of 

0 to 400 


0 to 400 

vol ts 

focused raster . 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 

-38 to -72 

-45 to -90 

vol ts 

White-level value. . . . . 

Maximum Circuit Values: 

38 to 72 


45 to 90 

vol ts 


|Grid—No. 1—Ci rcuit Resistance.. 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to 


GRID-No.4-T0-GRID-No.l (FOCUSING) 
VOLTAGE: 

Pos i t i ve val ue . . .. 

Negative value . 

GRID-N 0 . 2 -TO-GRID-N 0 .I VOLTAGE . 

GRID-N 0 . 2 -TO-CATHODE VOLTAGE . 

CATHODE-T0-GR10-No.1 VOLTAGE: 

Positive-peak value. 

Positive-bias value.. 

Negative-bias value. 

Negative-peak value. . . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 
Heater positive with respect to cathode. 


grid No 

. 1 


Values: 

f18000 

max. 

vol ts 

\12000* 

min. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

vol ts 

640 

max. 

vol ts 

500 

max. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

volts 

180 

max. 

volts 
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I7DSP4 

PICTURE TUBE 


[Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage ( Ec 5 g 1 ) between 12000* 
and 18000 volts and grid-No. 2-to-grid-No. 1 voltage (Ec 2 g^ 
between 225 and 640 volts 
|G r i d-No. 4—t o-G r i d-No. 1 

Voltage for focus§. 0 to 400 volts 

[Cathode-to-Grid-No.l Voltage 
(Ekg^) for visual extinction 

of focused raster . See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

ICathode-to-Grid-No. 1 Video 
Drive from Raster Cutoff 
(B1ack 1evel): 

White-level value 

(Peak negative).Same value as determined for 

Ek gi except video drive is a 
negative value 


M a 

fia 


gausses 


ferid-No.4 Current. -25 to +25 

prid-No.2 Current. -15 to +15 

[Field Strength of Adjust¬ 
able Centering Magnet*. ... 0 to 8 

[Examples of Use of Design Ranges: 

With ultor-to-grid- 

N0.1 voltage of 16000 16000 volts 

and grid-No. 2-to-grid- 

No. 1 voltage of 300 400 volts 

|G r i d-No. 4-to-Gri d-No. 1 

Voltage for focus.0 to 400 0 to 400 volts 

ICathode-to-Gri d-No. 1 

Voltage for visual extinc¬ 
tion of focused raster. . . 35 to 63 43 to 78 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(B1 ack 1 evel): 

White-level value.-35 to -63 -43 to -78 volts 

(Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance.1.5 max. megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

& This value is a working design-center minimum. The equivalent absolute 
minimum ultor (or ul tor-to-grid-No.l) voltage is 11,000 volts, .belowj 
which the serviceability of the 17DSP4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
„ ultor (or ultor-to-grid-No. 1 ) voltage is never less than 11,000 volts. 
§ The grid-No.4 (or grid-No.4-to-grid-No.l) voltage required for optimum 
focus of any individual tube will have a value between 0 and 400 volts 
independent of ultor current and will remain essentially constant for 
values of ultor (or ultor-to-grid-No, 1 ) voltage or grid-No. 2 (or grid— 
No.2-to-grid-No.l) voltage within design ranges shown for these items. 
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I7DSP4 

PICTURE TUBE 



NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON ( SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE¬ 
LY. THE DESIGN OF THE SOCKETSHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" ± 1/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN¬ 
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 
OF MATERIAL SUCH AS ASPHALT-1 MPREGNATED FELT, OR EQU I VALENT. 
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RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 



GRID-N 2 2 VOLTS 


92 CS -10376 


CATHODE-DRIVE SERVICE 
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I7DSP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR-TO-GRID-N*! VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I4"x 10 , / 2 " 

GRID-DRIVE SERVICE 

E-P = 6.3 VOLTS 

ULTOR VOLTS = 16000 

GRID N*l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I4"x 10'/ 2 " 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E 4 : =6.3 VOLTS 
ULTOR-TO-GR ID-N21 
VOLTS =12000 TO 18000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 


GRID-DRIVE SERVICE 
E-p= 6.3 VOLTS 

ULTOR VOLTS =12000 TO 18000 
GRID N2| BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 


-CATHODE DRIVE - 

-GRID DRIVE 
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Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROS TATIC FOCUS _70° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 10% ma 


Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes.6.5 /x/xf 

Cathode to all other electrodes. 5 /a/af 


External conductive coating to ultor. . . m ? x ' 

3 L 750 min. /xfif 

Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate . Filterglass 

Light transmission (Approx.). 14% 

Phosphor (For curves, see front of th i s section). . P4—Sulfide Type, 

A1uminized 


Mechanical: 

Operating Position.Any 

Weight (Approx.).18 1 bs 

Overall Length.19-3/16" ± 3 / 8 " 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen.149 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out lines and Bulb J133 BID sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base. Small-Shell Duodecal 6-Pin, 

Arrangement 1, (JEDEC Group 4, N 0 .B 6 - 63 ) 


Bas 

i ng Designation 

for BOTTOM VIEW. . . 

G 4 

ULTOR /T\ 


Pin 

1 - Heater 


Cap - Ultor 

Pi n 

2-Grid No.l 

cl _ 

(Grid No.3, 

Pin 

6 -Grid No.4 

f VEEEj \ 

Grid No.5, 

Pi n 

10-Grid No.2 

1 Jv EEE^k ) 

Col 1 ector) 

Pi n 

11 -Cathode 


C - External 

Pin 

12 - Heater 


Conductive 


Coating 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1-63 




















17DWP4 _ 

Maximum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE. 22000 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 800 max. volts 

GRID-No.2 VOLTAGE. 700 max. volts 

GRID-No.1 VOLTAGE: 

Negative bias value. 180 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

Typical Operating Conditions: 

With ultor voltage of 18000 volts 

and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus.0 to 400 volts 

Grid-No.1 Voltage for visual 

extinction of focused raster. ...... -28 to -72 volts 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 


/T 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Uni potent ial Cathode: 

Vol tage (AC or DC). 

Current at 6.3 volts. 

Warm-up time (Average). 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . . 

Cathode to all other electrodes . . . 

External conductive coating to ultor. 


Light transmission (Approx.). 

Phosphor (For Curves, see front of this Sect i 


6.3 


vol ts 

0.45 


amp 

11 


sec 

6 


IXflf 

5 



r 1500 

max. /jl/j. f 

[1000 

min. jjLjj. f 


Fil 

tergl ass 



. . 77% 

P4—Sul f 

ide Type 


A1 

uminized 



. White 



. White 

. .Medi 

urn Short 

. El 

ect 

rostat i c 



Magnetic 


Deflection Angles (Approx.): 

Diagonal. 110° 

Horizontal.105° 

Vert i cal. 87° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length. 10-11/16" ± 1/4" 

Greatest width.15-5/8" ± 1/8" 

Greatest height.12-3/4" ± 1/8" 

Diagonal.16-9/16" ± 1/8" 

Neck length.3-9/16" ± 1/8" 

Radius of curvature of faceplate 

(External surface).20-3/4" 

Screen Dimensions (Minimum): 

Greatest width.14-3/4" 

Greatest height . 11-11/16" 

Diagonal.15-3/4" 

Projected area.155 sq. in. 

Weight ■ (Approx.).10 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bulb.J132-1/2 A/B 

Socket.Ucinite Part No. 115446, or equivalent 

Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. B7-208) 
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Bas 

ing Designation for BOTTOM VIEW. , 

.i 

Pin 

1-Heater 

Pi n 8 - Heater 

Pin 

2-Grid No. 1 

Cap - Ul tor 

Pin 

3-Grid No. 2 

(Grid No.4, 

Pi n 

4-Grid No.3 y 

Collector) 

Pin 

6- Internal 

C- External 


Connection— 

Conductive 


Do Not Use 

Coating 

Pin 

7-Cathode 





grid-drive* service 

Unless otherwise specified, voltage values 
are positive with respect to cathode 


Maximum and Minimum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 

J16000 

max. 

vol ts 

[12000® 

min. 

volts 

GRID-No.3 (FOCUSING) VOLTAGE. 

650 

max. 

vol ts 

GRID-No.2 VOLTAGE. 

/550 

max. 

vol ts 

1300 

min. 

vol ts 

GRID-No. 1 VOLTAGE: 

Negative-peak value. 

200 

max. 

vol ts 

Negative-bias value. 

140 

max. 

vol ts 

Positive-bias value. 

0 

max. 

vol ts 

Positive-peak value. 

2 

max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

410 

max. 

vol ts 

After equipment warm-up period . . . 

180 

max. 

vol ts 

Heater positive wi th respect to cathode. 

180 

max. 

vol ts 

Equipment Design Ranges: 

With any ultor voltage (Ec u k) between 12000 and 

16000 

volts 

and grid-No.2 voltage (Ec 2 k) between 

400 and 

550 

volts 


Grid-No.3 Voltage for 

focus§. 0 to 400 volts 

Grid-No.1 Voltage (Ec,k). 
for visual extinction 

of focused raster. See, Raster-Cutoff-Range Chart 

for Grid-Drive Service 

Grid-No.1 Video Drive from 
Raster Cutoff 
(B1ack 1evel): 

Wh i te-level. val ue 


(Peak positive).Same value as determined for 

Ec|k except video drive is a 
positive voltage 

Grid-No.3 Current. -25 to +25 /xa 

Grid-No.2 Current.. -15 to +15 /xa 



RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Field Strength of Adjust¬ 
able Centering Magnet^ . . 

0 to 

12 

gausses 

Examples of Use of Design Ranges: 

With ultor voltage of 16000 

16000 

volts 

and grid-Ho.2 voltage of 

400 

500 

volts 

Grid-No.3 Voltage for 

focus. 

0 to 400 

0 to 400 

volts 

Grid-No.1 Voltage for 
visual extinction 
of focused raster. 

-34 to -63 

-43 to -78 

vol ts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(B1ack 1evel): 

White-level value. 

34 to 63 

43 to 78 

vol ts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. 


1.5 max. 

megohms 


■! 

< 


CATHODE-DRIVE" SERVICE 


Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


Maximum and Minimum Ratings, Design-Center Values: 


ULTOR-TO-GRI D-No. 1 VOLTAGE. 

GRID-No.3-TO-GRID-No.1 (FOCUSING) 

VOLTAGE . 

GRID-No.2-TO-GRID-No.1 VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE. 

CATHODE-TO-GRI D-No. 1 VOLTAGE: 

Positive-peak value . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 
Heater positive with respect to cathode. 


16000 

max. 

vol ts 

12000* 

mi n. 

vol ts 

650 

max. 

vol ts 

690 

max. 

vol ts 

/550 

max. 

vol ts 

1300 

min. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 


410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

vol ts 


Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (E c ^g^ between 
12000 and 16000 volts and grid-No . 2-to-grid- 
W0.1 voltage (E C2 g 1 ) between 400 and 6go volts 
Grid-No.3“to-Grid-No. 1 

Voltage for focus§. 0 to 400 volts 


RADIO CORPORATION OF AMERICA 

mgjw Electron Tube Division Harrison, N. J. 
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Cathode-to-Grid-No.1 
Voltage (Ek g ,) for 
visual extinction 

of focused raster. See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 
Video Drive from 
Raster Cutoff 
(B1ack 1evel): 

White-level value 

(Peak negative). Same value as determined for 

Ekg except video drive is a 
negative voltage 


Grid-No.3 Current .... 

-25 to 

+25 


Grid-No.2 Current . . . . 

-15 to 

+ 15 

A-a 

Field Strength of Adjust¬ 
able Centering Magnet*. 

0 to 

12 

gausses 

Examples of Use of Design 

With ultor-to-grid- 
No .i voltage of 

Ranges: 

26000 

16000 

volts 

and grid-No.2 to-grid- 
No.l voltage of 

400 

500 

vo l ts 

Grid-No.3 to-Grid- 
No.1 Voltage 
for focus.. 

0 to 400 

0 to 400 

vol ts 

Cathode-to-Grid-No.1 

Vol tage for v i sual 
extinction of 
focused raster. 

34 to 56 

41 to 69 

vol ts 

Cathode-to-Grid-No. 1 

Video Drive from 

Raster Cutoff 
.(Black level): 
White-level value . . . 

-34 to -56 ■ 

-41 to -69 

vol ts 


Maximum Circuit Values: 

Grid-No.1-Ci rcuit Resistance. 1.5 max. megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.i potential with respect to cathode. 

* This value is a working design-center minimum. The equivalent absolute 
minimum, ultor- or ul tor-to-grid-No. 1 voltage is 11,000 volts, below 
which the serviceability of the 17DXP4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor- or ultor-to-grid-No.1 voltage is never less than 11,000 volts. 

§ The grid-No .3 voltage required for optimum focus of any individual tube 
may have a value anywhere between o and 400 volts and is a function of 
the value of the ultor voltage, ultor current, and grid-No.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 
46 volts for each 1000 -volt change in ultor voltage; inversely with 
grid-No.2 voltage at the rate or about 60 volts for each 100-volt 
change in grid-No.2 voltage; and inversely with ultor current at the 
rate of about 60 volts for each 100 -microampere change inul tor current. 
Because the 17DXP4 has a narrow depth of focus, »t is necessary to 
provide means such as a potentiometer or a 4 -tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained if the focusing voltage is within 75 volts of the value 
required for optimum focus and if the focusing voltage is maintained 
to within 75 volts of-the opt imum val ue duri ng 1 i ne-vol tage fluctuations. 
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^ Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 5 /l 6 -inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as l/ 2 -inch de¬ 
flection of the spot from the center of the tube face. 

* Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 


OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of the I7DXP4 to protect it from being struck 
accidental ly and to p rotect against possible damage resu 11 i ng 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No. G- I 26 ( SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED ,BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEX I BLE LEADS AND BE ALLOWED TO MOVE FREELY. 
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT 
WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 1-3/4''. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED 2-9/32" ± 1/32" FROM THE PLANE TANGENT 
TO THE SURFACE OF THE FACEPLATE AT THE TUBE AXIS. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/4", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/8" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN¬ 
SIONING THE ENVELOPE WIDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: THE TUBE SHOULD BE SUPPORTED ON BOTH SIDES OF THE 
BULGE. THE MECHANISM USED SHOULD PROVIDE CLEARANCE FOR 
THE MAXIMUM DIMENSIONS OF THE BULGE. SUPPORTS MUST BE 
SPACED FROM THE TUBE BY THE USE OF CUSHIONING PADS MADE 
OF MATERIAL SUCH AS ASPHALT-I MPREGNATED FELT, OR EQU I VALENT. 
NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 
FROM REFERENCE LINE. 


RADIO CORPORATION OF AMERICA 

Election Tube Division Harrison, N. J. y 





17DXP4 


RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 



GRID-N2 2 VOLTS 


92CS-9930 


Cathode-Drive Service 



GRID-NS2-TO-GRID-NSI VOLTS 


92CS-9931 


© RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


DATA 5 
8-60 























































PICTURE TUBE 

RECTANGULAR METAL-SHELL TYPE 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


\ 


DATA 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10 % .amp 

Faceplate, Spherical.Frosted Filterglass 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 
Deflection Angles (Approx.): 

Diagonal.70° 

Horizontal.66° 

Vertical.50° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Maximum overall length . 19-5/16" 

Greatest width at 1ip. 15-15/16" ± 1/8" 

Greatest height at lip.12-1/4" + 1/8" 

Diagonal at lip. 16-13/16" ±3/16" 

Neck length.7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 30" 

Screen Dimensions (Minimum): 

Greatest width . 14-3/8" 

Greatest height.10-11/16" 

Diagonal . 15-1/4" 

Operating Position.Any 

U1 tor Terminal.Metal-Shell Li p| 

Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No.B’6-63) 
Basing Designation for BOTTOM VIEW .12M| 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



Metal-Shell Lip — 
Ultor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE . 

GRID-No.2 VOLTAGE.. . 

GRID-No.l VOLTAGE: 

Negative-bias value. 

Positive-bias value.. 

Positive-peak value. 


16000 

max. 

vol 

ts 

5000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

125 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 
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PICTURE TUBE 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode; 

During equipment warm-up period 

not exceeding 15 seconds.410 max. 

After equipment warm-up period .... 180 max. 

Heater positive with respect to cathode. 180 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


For X-ray shielding considerations, see shee 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 5 pf 

Grid No.l to all other electrodes. ... 6 pf 

External conductive coating to anode . . ^750 mtn* pf 

Heater Current at 6.3 volts. 600 ± 30 ma 

Electron Gun.Ion-Trap Type Requiring 


External Single-Field Magnet 


Optical: 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 

A1uminized 

Faceplate, Spherical . Filterglass 

Light transmission (Approx.). iMo 


Meehanical: 


Weight (Approx.).18 lbs 

Overall Length . 19-3/16" ±3/8" 

Neck Length. 7-1/2" ± 3/16" 

Projected Area of Screen.149 sq. in. 

External Conductive Coating: 

Type.Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J133 B/D sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, N0.B6-63) 
Basing Designation for BOTTOM VIEW . 12L 

C>4_ 

Pin 1 - Heater ANODE (a) Cap - Anode 

Pin 2-Grid No.l N. (Grid No.3, 

Pin 6-Grid No.4 f Grid No.5, 

Pin 10-Grid No.2 I <S~ZZZZ^ \ Screen, 

Pin 11-Cathode Collector) 

Pin 12-Heater C C- External 

(2 NJ Lx ^iP) Conductive 

G ' (n"(j2) Coat ing 

^>1 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified , voltage values 
are positive with respect to cathode 

ANODE VOLTAGE. 17500 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 1100 max. volts 

Negative value. 550 max. volts 


© RADIO CORPORATION OF AMERICA 
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4-63 
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GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative peak value. 

Negative bias value. 

Positive bias value. 

Positive peak value. ... . 

HEATER VOLTAGE . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . . 
Heater positive with 
respect to cathode: 

Combined AC and DC voltage . 

DC component . 


550 max. 

vol ts 

220 max. 

vol ts 

155 max. 

vol ts 

0 max. 

vol ts 

2 max. 

vol ts 

'6.9 max. 

vol ts 

5.7 min. 

volts 


450 

max. 

vol ts 

200 

max. 

vol ts 

200 

max. 

volts 

100 

max. 

vol ts 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage. 14000 volts 

Grid-No.4 Voltage. -56 to +310 volts 

Grid-No.2 Voltage. 300 volts 

Grid-No.1 Voltage for 
visual extinction of 

focused raster. -28to-72 volts 


Maximum Circuit Value: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes. . , 
Grid No.l to all other electrodes. 


... 5 


Pf 

... 6 


Pf 

J1500 

max. 

Pf 

• ’ 1 750 

min. 

Pf 

. . 600 

± 30 

ma 

Ion-Trap Type Requir : 

ing 


External conductive coating to anode 

Heater Current at 6.3 volts. . . . 

Electron Gun . 

External Single-Field Magnet 

Optical: 

Phosphor (For Curves, see front of thi"s Section). P4—Sulfide Type, 

Aluminized 

Faceplate, Cylindrical.Filterglass 

Light transmission (Approx.) . 66% 

Mechanical: 

Weight (Approx.) . 

Overall Length . 

Neck Length. 

Projected Area of Screen . 

External Conductive Coating: 

Type. 

Contact area for grounding . . . 

For Additional Information on Coatings and 
See Picture-Tube Dimensional-Outlines and 
at front of this section 

Cap.Recessed Small Cavi 

Base . . Small-Shell Duodecal 6-Pin (JEDEC 
Basing Designation for BOTTOM VIEW 


. 19 lbs 

19-3/16" ± 3/8" 
7-1/2" ± 3/16" 
. . 149 sq. in. 


Pin 1-Heater 
Pin 2 -Grid No.l 
Pin 6 - Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12 - Heater 


ANODE 



Regul ar-Band 
Near Reference Line 
Dimensions: 

Bulb J133CIE sheets 

ty (JEDEC No.Jl-21) 
Group 4, N 0 .B 6 - 63 ) 
12L 

Cap - Anode 

(Grid No.3, 
Grid No.5, 

Screen. 

Col 1 ector) 

C - External 
Conductive 
Coating 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are Positive with respect to cathode 

ANODE VOLTAGE. . .. 17500 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 1100 max. volts 

Negative value. 550 max. volts 
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GRID-No.2 VOLTAGE . 

GRID-No.1 VOLTAGE: 

Negative peak value . 

Negative bias value . 

Positive bias value . 

Positive peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 

After equipment warrc>-up period. 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. . . 

DC component. 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 


Anode Voltage. 14000 volts 

Grid-No.4 Voltage.-56 to +310 volts 

Grid-No.2 Voltage . 300 volts 

Grid-No.1 Voltage for visual 

extinction of focused raster. -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


550 

max. 

o 

> 

ts 

220 

max. 

vol 

ts 

155 

max. 

vol 

ts 

0 

max. 

vol 

1 ts 

2 

max. 

vol 

1 ts 

r 6.9 

max. 

vol 

ts 

;5.7 

min. 

vol 

1 ts 


450 max. 

volts 

200 max. 

vol ts 


200 max. 

vol ts 

100 max. 

vol ts 
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I7QP4-A 

PICTURE TUBE 



RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 


DATA 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10#.amp 

Capacitance between External Conduc- , 

tive Coating and Ultor.11500 max. 

\ 750 min. fi/j .f 

Faceplate, Cylindrical.Filterglass 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1uminized 

Deflection Angles (Approx.): 

Diagonal.70° 

Horizontal.65° 

Vertical.50° 

Electron'Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Overall length.19-3/16" + 3/8" 

Greatest width . 15-25/64" ± 1/8" 

Greatest height.12-9/32" ± 1/8" 

Diagonal . ..16-5/8" ± 1/8" 

Neck length.7-1/2" ± 3/16" 

Radius of curvature of faceplate 

(External horizontal surface). 27" 

Screen Dimensions (Minimum): 

Greatest width . 14-1/4" 

Greatest height.10-3/4" 

Diagonal . 15-5/16" 

Projected area.140 sq. in. 

Operating Position.Any 


Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW.12N 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



Cap - U1 tor 

(Grid No.3, 
Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative-bias value. 

Positive-bias value. 

Positive-peak value. 


18000 max. volts 
500 max. volts 

125 max. volts 
0 max. volts 
2 max. volts 

•♦-Indicates a change. 
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I7QP4-A 

PICTURE TUBE 



PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 


During equipment warm-up period 

not exceeding 15 seconds.410 max. 

After equipment warm-up period .... 150 max. 

Heater positive with respect to cathode. 150 max, 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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PICTURE TUBE 


RECTANGULAR METAL-SHELL TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


DATA 



General: 

Heater, for Uni potential Cathode: 



Voltage. 6.3 


. . ac or dc volts 

Current. 0.6 + 

10% . 


Faceplate, Spherical. 


Frosted Filterglass 

Phosphor (For Curves, see front of this 
Deflection Angles (Approx.): 

Sect i on) 

. P4—Sul fide Type 

Diagonal . 


.70° 

Horizontal . 


.66° 

Vertical . 


.50° 

Electron Gun . 

. . 1 on- 

-Trap Type Requ i ri ng 

External 

Single—Field Magnet 

Tube Dimensions: 



Maximum overall length . 


. 19-5/16" 

Greatest width at 1 ip. 


. 15-15/16" ± 1/8" 

Greatest height at 1 ip. 


. . 12-1/4" ± 1/8" 

Diagonal at 1ip. 


16-13/16" ±3/16" 

Neck length. .... . 


. . 7-1/2" ± 3/16" 

Radius of curvature of faceplate 

(External surface). . 30" 

Screen Dimensions (Minimum): 



Greatest width . 


.14-3/8" 

Greatest height.. . 


.... 10-11/16" 

Diagonal . 


. 15-1/4" 

Operating Position . 



Ultor Terminal . 


. .Metal-Shel 1 Li p 

Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, No.B6-63) 

Basing Designation for BOTTOM V1EW . . 

.12M 

Pin 1-Heater ® v 


Metal-Shel 1 Lip- 

Pin 2-Grid No.l /7 


Ultor 

Pin 6-Grid No.4 ( J=.zzz2 

\ 

(Grid No. 3 , 

Pin 10-Grid No.2 

j® 

Grid No.5, 

Pin 11-Cathode 1 

Col 1 ector) 

Pin 12-Heater 

J) 


Maximum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 


16000 max. volts 

Positive value . 


1000 max. volts 

Negative value . 


500 max. volts 

GRID-No.2 VOLTAGE. 

GRID-No.l. VOLTAGE: 


500 max. volts 

Negative-bias value. 


125 max. volts 

Positive-bias value. 


0 max. vol ts 

Positive-peak value. 


2 max. volts 



-♦-Indicates a change. 


DATA 
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I7TP4 

PICTURE TUBE 



PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 


During equipment warm-up period 

not exceeding 15 seconds.410 max. 

After equipment warm-up period .... 180 max. 

Heater positive with respect to cathode. 180 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS IMAGNETIC DEFLECTION 
INTERNAL MAGNETIC SHIELD 
With Heater Having Controlled W arm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes . . 

Grid No.l to all other electrodes . 

External conductive coating to anode 

Heater Current at 2.68 volts. 

Heater Warm-Up Time (Average) .... 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4- 


3.4 

3.4 

[1400 max. 
\ 850 min. 
450 ± 45 
11 


pf 

Pf 

Pf 

Pf 

ma 

seconds 


■Sul fide Type, 
A1uminized 

Faceplate . Filterglass 

Light transmission (Approx.). 11% 

Mechanical: 

Weight (Approx.).14 lbs 

Overall Length.10-15/16" ± 3/16" 

Neck Length.3-11/16" ± 1/16" 

Projected Area of Screen.172 sq.in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J 14Q A sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 


Bas' 

ing 

Designation 

for 

Pin 

1- 

Heater 


Pin 

2- 

Grid No.2 


Pin 

3 - 

Grid No.l 

G, (a 

Pin 

4- 

Grid No.4 


Pin 

6- 

Grid No.2 


Pin 

7- 

Cathode 

o 2 a 

Pin 

8- 

Heater 



Cap 


Anode 

(Grid No.3, 
Grid No.5, 
Screen, 

Col 1 ector) 
C - External 
Conductive 
Coating 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, volt age values 
are positive with respect to cathode 


ANODE VOLTAGE . 

. . 20000 max. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 



Positive value. 

. . 950 max. 

vol ts 

Negative value. 

. . 700 max. 

vol ts 

GRID-No.2 VOLTAGE . 

. . 550 max. 

vol ts 

GRID-No.1 VOLTAGE: 



Negative peak value . 

. . 400 max. 

vol ts 

Negative bias value . 

. . 155 max. 

vol ts 

Positive bias value . 

. . 0 max. 

vol ts 

Positive peak value . 

. . 2 max. 

vol ts 

HEATER VOLTAGE. 

[2.9 max. 

vol ts 


\2.4 min. 

vol ts 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. . . . 

450 max. 

vol ts 

After equipment warm-up period. . 

200 max. 

volts 

Heater positive with 



respect to cathode: 



Combined AC and DC voltage. . . . 

200 max. 

vol ts 

DC component. 

100 max. 

vol ts 

Typical Operating Conditions for Grid 

-Drive Service: 


Unless otherwise specified, 

voltage values 


are positive with respect to cathode 


Anode Voltage . 

. 16000 

volts 

Grid-No.4 Voltage . 

. 100 to 500 

vol ts 

Grid-No.2 Voltage . 

300 

vol ts 

Grid-No.1 Voltage for visual 



extinction of focused raster. . . . 

. -35 to-72 

vol ts 


Maximum Circuit Value: 

Grid-No.1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 


i 

i 


I 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 
GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 5% ma 


Heater Warm-Up Time (Average). 11 seconds 

Direct I nterel ect rode Capacitances: 

Grid No.l to all other electrodes. . . 6 ^f 

Cathode to all other electrodes. ... 5 /;./<.f 

External conductive coating to ultor . max ’ ^ 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 


Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.) . 44% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 


Mechanical: 

Operating Position.Any 

Weight (Approx.) . 18-1/2 lbs 

Overall Length . 11-5/8" ± 5/16" 

Neck Length.4-1/8" ± 1/8" 

Projected Area of Screen.172 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Piet ure-Tube Dimensional-Out lines and Bulb J.J.4Q C sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW.8HR 


Pi n 1 - Heater 
Pin 2 -Grid No. 1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pi n 7 - Cathode 
Pi n 8 - Heater 



Cap - U1tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External 
Conductive 
Coating 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


DATA 

5-62 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

20000 max. 

volts _ 

Positive value . 

1100 max. 

volts ' 

Negative value . 

550 max. 

vol ts 

GRID-No.2 VOLTAGE. 

550 max. 

volts 

GRID-No.l VOLTAGE: 

Negative peak value. 

220 max. 

volts 

Negative bias value. 

155 max. 

vol ts 

Positive bias value. 

0 max. 

volts 

Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

2 max. 

volts ^ , 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

450 max. 

vol ts 

After equipment warm-up period . . . 
Heater positive with 

200 max. 

volts ' 

respect to cathode . 

200 max. 

volts 

Typical Operating Conditions: 

With ultor voltage of 

16000 

vo Its 

and grid-No.2 voltage of 

300 

volts 

Grid-No.4 Voltage for focus. 

0 to 400 

vol ts 

Grid-No.1 Voltage for visual extinction 

of focused raster. 

-35 to -72 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 

1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 




RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 






SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
With Heater Having Controlled W arm-Up Time 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 5 pf 

Grid No.l to all other electrodes ... 6 pf 

External conductive coatinq to anode. . m ^ x ‘ ^ 

y \1000 min. pf 

Heater Current at 6.3 volts ....... 450 ± 25 ma 

Heater Warm-Up Time (Average) . 11 seconds 


Electron Gun. Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4—Sulfide Type, 


A1uminized 

Faceplate . Filterglass 

Light transmission (Approx.).78% 


Mechanical: 

Weight (Approx.).13-1/2 lbs 

Overall Length.11-3/8" ± 1/4" 

Neck Length.4-1/8" ± 1/8" 

Projected Area of Screen.172 sq.in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J149 A sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pin 1 - Heater 
Pin 2 - Grid No. 1 
Pi n 3 - Grid No.2 
Pin 4 - Grid No.4 
Pin 6 - Grid No.l 
Pin 7 - Cathode 
Pin 8 - Heater 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen, 
Collector) 
C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA 

4-63 
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Maximum and Minimum Ratings, Design-Maximum Values: 


Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


ANODE VOLTAGE . 

/17600 max. 

vol ts 


\l2000 min. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 



Positive value. 

1100 max. 

vol ts 

Negative value. 

550 max. 

vol ts 

GRID-No.2 VOLTAGE . 

650 max. 

vol ts 

CATHODE VOLTAGE: 



Negative peak value . 

2 max. 

vol ts 

Negative bias value . 

0 max. 

vol ts 

Positive bias value . 

154 max. 

vol ts 

Positive peak value . 

220 max. 

vol ts 

HEATER VOLTAGE. 

f6.9 max. 

vol ts 


|5.7 min. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 



Heater negative with 



respect to cathode: 



During equipment warm-up period 



not exceeding 15 seconds. 

450 max. 

vol ts 

After equipment warm-up period. . . 

, 200 max. 

volts 

Heater positive with 



respect to cathode: 



Combined AC and DC voltage. . . . , 

200 max. 

vol ts 

DC component. 

100 max. 

vol ts 


Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


Anode Voltage . 

. . 14000 

vol ts 

Grid-No.4 Vol tage .. 

0 to 400 

vol ts 

Grid-No.2 Voltage . 

. . 500 

vol ts 

Cathode Voltage for visual 

extinction of focused raster. . . 

. . 40 to 63 

vol ts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. . . . 

. . 1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 


i 

<r 
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SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled W arm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 450 ± 10% ma 


Heater Warm-Up Time (Average) . 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 /j.ju f 

Cathode to all other electrodes .... 5 ju/if 

External conduct ive coat i ng to ul tor. . ■Ii'/on m ^ X * 


Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate . Filterglass 

Light transmission (Approx.).78% 

Phosphor ( For Curves, see fron t of th i s Sect i on ) . . P4—Sulfide Type, 

A1uminized 


Mechanical: 


Operating Position.Any 

Weight (Approx.).14 1 bs 

Overall Length.11-3/8" ± 1/4" 

Neck Length.4-1/8" ± 1/8" 

Projected Area of Screen.172 sq. in. 

External Conductive Coating: 

Type.. . .Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J 249 A sheets 
at' the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Special 6 -Pin (JEDEC No.B6-214) 

Basing Designation for BOTTOM VIEW.7FA 


Pin 2 - Cathode 
Pi n 3 - Heater 
Pin 4 - Heater 
Pi n 5 - Grid No. 1 
Pin 6 -Grid No.4 
Pin 7 -Grid No.2 



Cap - Ultor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


DATA 

5-62 
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Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR-TO-GRID-No. 1 VOLTAGE.j 

(19800 max. 
[12000 min. 

volts 

volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 


Positive value. 

1100 max. 

vol ts 

Negative value. 

500 max. 

vol ts 

GRID-No.2-T0-GRID-No.l VOLTAGE.j 

f 70 max. 

[ 40 min. 

vol ts 
vol ts 

CATHODE-TO-GR1D-No.1 VOLTAGE. 

100 max. 

vol ts 

HEATER VOLTAGE.j 

f 7 max. 

[ 5.8 min. 

vol ts 
volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 



not exceeding 15 seconds. 

410 max. 

vol ts 

After equipment warm-up period. . . . 

180 max. 

vol ts 

Heater positive with 

respect to cathode. 

180 max. 

vol ts 

Typical Operating Conditions: 

With uItor-to-grid-No . 1 voltage of 

14500 

volts 

and grid-No . 2-to-grid-No . 1 voltage of 

50 

volts 

Grid-No.4-to-Grid-No.1 Voltage for focus . 

0 to 500 

vol ts 

Cathode-to-Grid-No.1 Voltage for 

visual extinet ion of focused raster. . . 

31 to 49 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Picture Tube 

SHORT RECTAN8ULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS I 14° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The igAMP4 is the same as the IQYP4 except for the following item: 

Electrical: 

Heater Current at 6.3 volts. 450 ± 5% ma 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA 

5-62 







MAGNETIC FOCUS 


I9AP4-B 

PICTURE TUBE 

ROUND METAL-SHELL TYPE 

MAGNETIC DEFLECTION 



DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10% .amp 

Faceplate, Spherical.Frosted Filterglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

Deflection Angle (Approx.) . 66° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Overall Length.21-1/2" ± 1/2" 

Greatest Diameter of Bulb.18-5/8" ± 1/8" 

Minimum Useful Screen Diameter . 17-1/4" 

[Operating Position.Any 

Ultor Terminal.Metal-Shell Lip 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW..12D 


Pin 1 - Heater 
Pin 2 - Gr id No. 1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 



Metal-Shel1 Lip — 
Ultor 

(Grid No.3, 
Col 1ector) 


[Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 16000 max. volts 

[GRID-No.2 VOLTAGE. 410 max. volts 

[GR 1 D-No. 1 VOLTAGE: 

Negative-bias value. 125 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 4i0 max. volts 

After equipment warm-up period . . . 150 max. volts 

Heater positive with respect tocathode. 150 max. volts 

[Maximum Circuit Values: 

|Grid— No. 1-Ci rcuit Resistance. 1.5 max. megohms 

For X-ray shielding considerations, see sheet 

X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


-1 ndicates a change 


9-58 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


DATA 
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Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes ... 5 pf 

Grid No.l to all other electrodes . . 6 pf 

External conductive coating to anode. 4^522 m ? x ‘ 

y \1000 mm. pf 

Heater Current at 6.3 volts. 600 ± 30 ma 

Heater Warm-Up Time (Average) . 11 seconds 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 


A1uminized 

Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.).44$ 


Surface of Protective Panel . Treated to reduce 

specular reflection 


Mechanical: 

Weight (Approx.).18-1/2 lbs 

Overal 1 Length. . ..11-5/8" ± 5/16" 

Neck Length.4-1/8" ± 1/8" 

Projected Area of Screen.174 sq.in. 

External Conductive Coating: 

Type.Reg u 1 a r-Band 

Contact area foregrounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J149 C sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 


Basi 

ing Designation 

for BOTTOM VIEW. . . 

ANODE 

.8HR 

Pin 

1 - Heater 

A (*)n <" 

Cap - Anode 

Pin 

2 - Grid No.l 

G2 C5 

(Grid No.3, 

Pin 

3-Grid No.2 

Grid No.5, 

Pin 

4 - Grid No.4 

/l 

Screen, 

Pin 

6 -Grid No.l 

1 J 

Col lector) 

Pin 

7 - Cathode 


C - External 

Pin 

8 - Heater 

H H 

Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N, J. 


DATA 

4-63 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are Positive with respect to cathode 


ANODE VOLTAGE. 20000 max. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 1100 max. 

Negative value. 550 max. 

GRID-No.2 VOLTAGE . 550 max. 

GRID-No.l VOLTAGE: 

Negative peak value. 220 max. 

Negative bias value. 155 max. 

Positive bias value .. 0 max. 

Positive peak value. 2 max. 

HEATER VOLTAGE. {6.9 m ? x - 

[5.7 mm. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 


During equipment warm-up period 

not exceeding 15 seconds. 450 max. 

After equipment warm-up period. . . 200 max. 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 200 max. 

DC component. 100 max. 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage. 16000 

Grid-No.4 Voltage.0 to 400 

Grid-No.2 Voltage . 300 

Grid-No.1 Voltage for visual 

extinction of focused raster.-35 to-72 

Maximum Circuit Value: 

Grid-No.1-Ci rcuit Resistance. 1.5 max. 


vol ts 

vol ts 
vol ts 
vol ts 

volts 
volts 
vol ts 
vol ts 
vol ts 
vol ts 


vol ts 
vol ts 


vol ts 
volts 


volts 
vol ts 
vol ts 

volts 


megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


RADIO CORPORATION OF AMERICA \ 

Electron Tube Division Harrison, N. J. 
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Picture Tube 
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RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 30 ma 

Heater Warm-Up Time (Average). 11 seconds 

Focusing Method.Electrostatic 

Deflection Method. Magnetic 

Deflection Angles (Approx.): 

Diagonal . . . .. 114° 

Horizontal.102° 

Vertical.85° 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 6 M^.f 

Cathode to all other electrodes. ..... 5 /x/xf 

J1500 max. /z/zf 

jlOOO min. /z/zf 


External conduct ive coat ing to ultor. 


Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate.Fi 1 terglass 

Light transmission at center (Approx.) . 78% 

Phosphor (For curves, see front of this section) . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence.Medium Short 


Mechanical: 

Tube Dimensions: 

Overall length . 11-3/8" ± 1/4" 

Greatest width . 16-13/32" ± 1/8" 

Greatest height.13-11/32" ± 1/8" 

Diagonal.18-5/8" ± 1/8" 

Neck length.4-1/8" ± 1/8" 

Curvature of faceplate (External Radii): 

Center.48" 

Edge.21" 

Screen Dimensions (Minimum): 

Greatest width . 15-1/8" 

Greatest height.12" 

Diagonal . 17-9/16" 

Projected area.'.172 sq. in. 

Weight (Approx.).14 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb.J149A1 


® RADIO CORPORATION OF AMERICA data I 

Electron Tube Division Harrison, N. J. 1 °“ 60 
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Base. ..... Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pint -Heater 
Pin 2-Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No. 1 
Pin 7 -Cathode 
Pin 8 -Heater 



Cap — U1tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


GRID-DRIVE* SERVICE 


Unless otherwise specified, voltage values 
are positive with respect to cathode 


Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No. 2 VOLTAGE . .. 

GRID-No. 1 VOLTAGE: 

Negative-peak value . 

Negative-bias value . 

Positive-bias value . 

Positive-peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . 
Heater positive with respect to cathode. 

Typical Operating Conditions: 

With ultor voltage (E C5 k) of 
and grid-ffo . 2 voltage (E C 2k) of 

Grid-No.4 Voltage for focus*. 

Grid-No.1 Voltage for visual 

extinction of focused raster* .... 
Field Strength of Adjustable 
Centering Magnet^ . 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


23000 

max. 

vol 

ts 

15000 

min. 

vol 

ts 

1100 

max. 

vol 

ts 

550 

max. 

vol 

ts 

(550 

max. 

vol 

t-s 

1200 

min. 

vol 

ts 

220 

max. 

vol 

ts 

154 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

[6.9 

max. 

vol 

ts 

15.7 

min. 

vol 

ts 


450 max. volts 

200 max. volts 

200 max. volts 

20000 volts 

4.00 volts 

0 to 400 volts 

-36 to -94 volts 

0 to 9 gausses 

1.5 max. megohms 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CATHODE-DRIVE* SERVICE 


Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR-TO-GRID-No.1 VOLTAGE. 

GRID-No.4-T0-GRID-No.l 
(FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2-TO-GRID-No. 1 VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE. 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive wi th respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . 
Heater posi t ive wi th respect to cathode. 


23000 

max. 

0 

> 

ts 

.15000 

min. 

vol 

ts 

1250 

max. 

vol 

ts 

400 

max. 

vol 

ts 

poo 

max. 

vol 

ts 

1350 

min. 

vol 

ts 

550 

max. 

vol 

ts 

220 

max. 

vol 

ts 

154 

max. 

vol 

ts 

0 

max. 

, vol 

ts 

2 

max. 

vol 

ts 

(6.9 

max. 

vol 

ts 

15-7 

min. 

vol 

ts 


450 max. volts 
200 max. volts 
200 max. volts 


Typical Operating Conditions: 

With ultor-to-grid-No.1 
voltage (Ec 5 g 1 ) of 
and grid-Mo.2-to-grid-No. 1 
voltage (E c gj ) of 
Grid-No.4-to-Grid-No.1 

Voltage for focus*. 

Cathode-to-Grid-No.1 Voltage 

for visual extinction of focused 

raster*. 

Field Strength of Adjustable 
Centering Magnet! . 

Maximum Circuit Values: 

Grid-No.1—Circuit Resistance. . . 


20000 

volts 

400 

volts 

0 to 400 

vol ts 

36 to 78 

vol ts 

0 to 9 

gausses 

1.5 max. 

megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

* The grid-No.4 (or grid-No.4-to-grid-No.l) voltage required for optimum 
focus of any individual tube will have a value anywhere between 0 and 
400 volts, is independent of ultor current and will remain essentially 
constant for values of ultor (or ultor-to-grid-No. 1) voltage or grid- 
No.2 (or grid-No.2-to-grid-No.1) voltage within design-maximum ratings 
shown for these items. 

* See Raster-Cutoff-Range Chart for Grid-Drive Service. 

! Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". The specified centering magnet compensates only 
for the effect which mechanical tube tolerances may have on the 
location of the undeflected focused spot with respect to the center of 
the tube face. Maximum field strength of adjustable centering magnet 
equals: 
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V Ec 5 k or Ecsgi (volts) 

- x 8 gausses 

16000 (volts) 

The equipment manufacturer must determine and supply additional com¬ 
pensation for the effects of the earth’s magnetic field and extraneous 
fields due to choice of circuitry and components. The additional com¬ 
pensation should preferably be applied as part of the magnetic field 
of the deflecting yoke. 

A Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 

♦ See Raster-Cutoff-Range Chart for Cathode-Drive Service. 


OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 
16 kilovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits operation at voltages as high as 23 kilovolts (Design- 
maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con¬ 
ventional picture tube practice, it is recommeo-ded that the 
cabinet be provided with\a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 



Cathode-Drive Service 


E.p = 6.3 VOLTS 

ULT0R-T0-GRID-N2I VOLTS= 15000 TO 23000 

GRID-N2 4-T0-GRID-N2I VOLTS ADJUSTED FOR FOCUS. 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDEAS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC» 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
■MOUNTED; it SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT 
THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH 
THE SOCKET CONTACTS ON THE BASE PI NS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE .HE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 
SUPPORT CLAMPS MUST BE SPECED FROM THE TUBE BY USE OF 
C USHI ON ING PADS MADE OF MATER IA L SUCH AS ASPHA LT-IMPREGNATED 
FELT, OR EQUIVALENT. 
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BULB-CONTOUR DIMENSIONS 


SHORT-SIDE VIEW 



MOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 
DESCRI BE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The IQAYP4 is the same as the igAVP4 except for the following 
item: 

Electrical: 

Heater Current at 6.3 volts. 450 ± 20 ma 
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Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 
LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 


With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 10% ma 

Heater Warm-Up Time (Average) . 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 /x/xf 

Cathode to all other electrodes .... 5 mi f 

External conduct ive coat i ng to ul tor. . ./???? m ^ x ‘ 

a \1500 min. >u/xf 

Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate . Filterglass 

Light transmission (Approx.).78% 

Phosphor ( For Curves, see f ron t of th i s Sect i on ) . . P4—Sulfide Type, 

A1uminized 


Mechanical: 

Operating Position.Any 

Weight (Approx.).15 1 bs 

Overall Length.15-1/4" ± 3/8" 

Neck Length.5-1/2" ± 3/I6" 

Projected Area of Screen.172 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J14Q B sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bases (A1ternates): 

Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, N0.B6-63) 

Basing Designation for BOTTOM VIEW.12L 


1 - Heater 
2-Grid No.l 
6 -Grid No.4 
Pin 10-Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 


Pin 

Pin 

Pin 



Ul tor 
(Grid No.3, 
Grid No.5, 
Col 1ector) 
C - External 
Conductive 
Coating 
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Maximum and Minimum Ratings, Design-Maximum Values 
ULTOR-TO-GRI D-No.l VOLTAGE.(^00 

[12000 mi 

GRID-No.4-T0-GRID-No.l (FOCUSING) VOLTAGE: 

Positive value.1100 ma 

Negative value. 500 ma 

GRID-N 0 . 2 -TO-GRID-N 0 .I VOLTAGE. {IS 


CATH0DE-T0-GRID-No.l VOLTAGE. 
HEATER VOLTAGE. 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . 
Heater positive with 

respect to cathode. 

Typical Operating Conditions: 

With ultor-to-grid-No.i voltage of 
and grid-No.2-to-grid-No.1 voltage of 
Gr i d-No. 4-to-Gr i d-No. 1 Vo I tage for focus 
Cathode-to-Grid-No.1 Voltage for 

visual extinetion of focused raster. . 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


19800 

max. 

vol 

ts 

12000 

mi n. 

vol 

ts 

1100 

max. 

vol 

ts 

500 

max. 

vol 

ts 

ho 

max. 

vol 

ts 

[40 

min. 

vol 

1 ts 

100 

max. 

vol 

ts 

J 7 

max. 

vol 

ts 

[5.8 

mm. 

vol 

Its 

410 

max. 

vol 

1 ts 

180 

max. 

vol 

1 ts 

180 

max. 

vol 

1 ts 


14500 

50 

0 to 500 
31 to 49 


megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 
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r 
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RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 


Picture Tube 


ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 6 

Cathode to all other electrodes .... 

External conductive coating to ultor. . 


6 M/ if 

. 5 wif 

(2000 max. fi/jif 

\1500 min. ji/if 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate . Filterglass 

Light transmission (Approx.). 78% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 

Meehanical: 

Operating Position.Any 

Weight (Approx.).14-3/4 lbs 

Overall Length.15-1/4" ± 3 / 8 " 

Neck Length.5-1/2" ± 

Projected Area of Screen.172 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J 149 B sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bases (Alternates): 

Short Small-Shell Duodecal 6 -Pin (JEDEC Group 4, No.B6-203) 
Small-Shell Duodecal 6 -Pin, Arrangement 1 
(JEDEC Group 4, N0.B6-63) 


Bas i 

ing Designation 

for BOTTOM VIEW. 

ULT0R G /-7n 

.1 

Pin 

1 - Heater 

^3p5<\>r —\ 

Cap - Ultor 

Pin 

2-Grid No.l 

(Grid No.3, 

Pin 

6 - Grid No.4 


Grid No.5, 

Pin 

10-Grid No.2 


1 Collector) 

Pin 

Pin 

11 - Cathode 

12 - Heater 


C-External 
Conductive 


Coating 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 20000 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 1100 max. volts 

Negative value. 550 max. volts 

GRID-No.2 VOLTAGE. 550 max. volts 

GRID-No.l VOLTAGE: 

Negative bias value. 154 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. . . 200 max. volts 

Heater positive with 

respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With ultor. voltage of 16000 volts 

and grid-Mo.2 voltage of 400 volts. 

Grid-No.4 Voltage for focus. 0 to 400 volts 

Grid-No.1 Voltage for v.sual 

extinction of focused raster. -36 to -94 volts 

Maximum Circuit Values: 

Gr id-No. 1-Ci rcu i t Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

L0W-V0LTA6E ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 


The igBTP4 is the same as the 19YP4 except for the following 
i tem: 


Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE 


/23000 max. 
[11000 min. 


vol ts 
vol ts 


€ 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA 

5-62 








19CHP4 


Picture Tube 


f 

4 


ALUMINIZED SCREEN 
114° MAGNETIC DEFLECTION 
CATHODE-DRIVE TYPE 


SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW GRID-No.2 VOLTAGE 

With Heater_Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts .... 

Heater Warm-Up Time (Average) . . . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes 
Cathode to all other electrodes . 


600 ± 30 
11 


[1500 max. 
[1000 min. 


ma 

seconds 

wf 
mf 


External conductive coating toultor. 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate . Filterglass 


Light transmission (Approx.). 

Phosphor (For Curves, see front of this Section) . 


78% 

P4—Sul f ide Type, 
A1uminized 


Mechanical: 

Operating Position.Any 

Weight (Approx.).. 14 1 bs 

Overall Length.11-5/8" ± 1/4" 

Neck Length.4~3/8" ± 1/8" 

Projected Area of Screen.172 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out Lines and Bulb J14Q A sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 


Basi 

ng Designation 

for BOTTOM VIEW. . . 

§3 1 

G5 j-ULTOR 

.8HR 

Pin 

1 - Heater 

G4< ^p C 

Cap - U1 tor 

Pin 

2 -Grid No.l 


(Grid No.3, 

Pin 

3 -Grid No.2 

Grid No.5, 

Pin 

4 -Grid No.4 


Col 1 ector) 

Pin 

6 -Grid No.l 


C - External 

Pin 

7 - Cathode 

H H 

Conductive 

Pin 

8 - Heater 

Coating 


RADIO CORPORATION 

Electron Tube Division 


OF AMERICA 

Harrison, N. J. 


DATA 

3-62 






















Maximum and Minimum Ratings, 

ULTOR-TO-GRID-No.1 VOLTAGE. 

GRiD-No.4-TO-GRID-No.1 
(FOCUSING) VO-LTAGE: 


esign-Maximum Values: 


GRID-No.2-TO-GRID-No.1 VOLTAGE. 

CATHODE-TO-GRJ D-No.1 VOLTAGE: 

Positive peak value . 

Positive bias value . 

Negative bias value . 

Negative peak value . 

HEATER VOLTAGE. 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


After equipment warm-up period. . . 
Heater positive with 

respect to cathode. 


'20000 

max. 

vol 

ts 

10000 

min. 

vol 

ts 

1250 

max. 

vol 

ts 

400 

max. 

vol 

ts 

| 70 

max. 

vol 

ts 

\40 

min. 

vol 

: ts 

150 

max. 

vol 

ts 

100 

max. 

vol 

its 

0 

max. 

vol 

1 ts 

2 

max. 

vol 

l ts 

/ 6.9 

max. 

vol 

its 

15-7 

min. 

vol 

! ts 

450 

max. 

vol 

1 ts 

200 

max. 

vol 

1 ts 

200 

max. 

VO 1 

1 ts 


Typical Operating Conditions: 

With ultor-to-grid-No. l voltage of 
and grid-No.2-to-grid-No.i voltage of 

Grid-No.4-to-Grid-No. 1 Voltage for focus 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster . 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


i 6ooo 
5° 

-50 to +250 
32 to 50 


megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Picture Tube 


SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 
LOW-GRID-No.2 VOLTAGE 


ALUMINIZED SCREEN 
114° MAGNETIC DEFLECTION 
CATHODE-DRIVE TYPE 


With Heater Having Controlled Warm-Up Time 
GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes. ... 5 

Grid No.l to all other electrodes. 


fl500 max. 
\1000 min. 
600 ± 30 
11 


Pf 

pf 

Pf 

pf 

ma 

seconds 


External conductive coating to anode . 

Heater Current at 6.3 volts. 

Heater Warm-Up Time (Average). 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 

A1 uminized 

Facepl ate.Fi 1 tergl ass 

Light transmission (Approx.) . 78% 

Meehanical: 

Weight (Approx.).14 1 bs 

Overall Length . ..... 11-3/4" ± 1/4" 

Neck Length.4-1/2" ± 1/8" 

Projected Area of Screen.172 sq. in. 

External Conductive Coating: 

Type...Mod i f i ed-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out lines and Bulb J 149 A sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bases (Alternates): 

Smal 1-Button Neoeightar 7-Pin, Arrangement 1, (JEDEC No. B7-208) 
7-Pin (JEDEC No.B7-237) 

Basing Designation for BOTTOM VIEW . 8HR 


Pin 1 - Heater 
Pi n 2 - Grid No.l 
Pin 3 - Grid No.2 
Pin 4 - Grid No.4 
Pin 6 - Grid No.l 
Pin 7-Cathode 
Pin 8 - Heater 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen, 

Col 1ector) 
C - External 
Conductive 
Coat i n'g 


® RADIO CORPORATION OF AMERICA data 

Electron Tube Division Harrison, N. J. 4-63 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

ANODE VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2 VOLTAGE. 

CATHODE VOLTAGE: 

Negative peak value. . . . 

Negative bias value. . . . 

Positive bias value. . . . 

Positive peak value. . . . 

HEATER VOLTAGE . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


22000 max. 

vol ts 

15000 min. 

vol ts 

1100 maxt 

vol ts 

550 max. 

vol ts 

flOO max. 

vol ts 

\ 40 min. 

vol ts 

2 max. 

volts 

0 max. 

vol ts 

100 max. 

vol ts 

150 max. 

vol ts 

J6.9 max. 

volts 

\5.7 min. 

vol ts 


not exceeding 15 seconds . 

450 max. 

vol ts 

After equipment warm-up period . . . 
Heater positive with 

300 max. 

vol ts 

respect to cathode: 

Combined AC and DC voltage . 

200 max. 

volts 

DC component . 

100 max. 

vol ts 


Typical Operating Conditions for Cathode-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


Anode Voltage. . 18000 volts 

Grid-No.4 Voltage. 0 to 500 volts 

Grid-No.2 Voltage. 50 volts 

Cathode Voltage for visual 

extinction of focused raster. 31 to 49 volts 


Maximum Circuit Value: 

Grid-No.l-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATIOM PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 30 ma 

Heater Warm-Up Time (Average). 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 /jl/j .f 

Cathode to all other electrodes. 5 /^uf 

External conductive coatinq to ultor . .[1500 max. MMf 

(1000 min. /jL/xf 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.114° 

Horizontal.102° 

Vertical.85° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate.. Filterglass 

Light transmission at center (Approx.) . 18% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1 umin i zed 

Fluorescence.White 

Phosphorescence.White 

Persistence.Medium Short 


Mechanical: 


Tube Dimensions: 

Overall length.H- 3 / 8 " ± 1/4" 

Greatest width . I 6 -I 3 / 32 " ± 1/8" 

Greatest height.13-11/32" ± 1/8" 

Diagonal.18-5/8" ± 1/8" 

Neck length.4-1/8" ± 1/8" 

Radius of curvature of faceplate: 

Radius at center Radius at edge 
External surface .... 48" 21" 

Internal surface: 

In plane of diago¬ 
nal deflection . . . 30 " 20" 

I n pi ane of hori¬ 
zontal deflection. . 30 " 20" 

In plane of verti¬ 
cal deflection . . . 30 " 14" 

Screen Dimensions (Minimum): 

Greatest width . 15-1/8" 

Greatest height. 12" 

Diagonal. 17-9/16" 

Projected area.172 sq. in. 



RADIO CORPORATION OF AMERICA 
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10-60 
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Weight (Approx.).14 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bulb.J149A1 ^ 


Base. Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pin 1 - Heater 
Pin 2-Grid No.l 
Pin 3 -Grid No.2 
Pin 4 - Grid No. 4 
Pin 6 - Grid No. 1 
Pin 7 - Cathode 
Pin 8-Heater 



Cap — U1 tor 

(Grid No.3, 
Grid No.5, 
Col lector) 
C - External 
Conductive 
Coating 


GRID-DRIVE 4 SERVICE 


Unless otherwise specified, voltage values 
are positive with respect tocathode 


Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Posi ti ve val ue. 

Negative value. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative-peak value . 

Negative-bias value . 

Positive-bias value . 

Positive-peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. 

Heater positive with respect to cathode . 


'20000 

max. 

vol 

ts 

11000 

min. 

vol 

ts 

1100 

max. 

vol 

ts 

550 

max. 

vol 

ts 

/ 550 

max. 

vol 

ts 

\200 

min. 

vol 

ts 

220 

max. 

vol 

ts 

154 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

J6.9 

max. 

vol 

ts 

15.7 

min. 

vol 

ts 


450 

max. 

vol ts 

200 

max. 

vol ts 

200 

max. 

vol ts 


Equipment Design Ranges: 

With any ultor voltage (Ec^k) between nooo and 20000 volts 
and grid-No.^2 voltage (Ec 2 k) between 220 and$50 volts 

Grid-No.4 Voltage for 

focus*.0 to 400 volts 

Grid-No. 1 Voltage (Eg k ) 
for visual extinction of 

foCTJSed raster . See Raster-Cutoff-Range Chart 

for Grid-Drive Service 


RADIO CORPORATION ,OF AMERICA 
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Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 

White-level value 

(Peak positive).Same value as determined 

for E c k except video drive is a 
! positive voltage 

Grid-No.4 Current.-25 to +25 Ata 

Grid-No. 2 Current.-15 to +15 /ia 

Field Strength of Adjustable 

Centering Magnet*. 0 to 8 gausses 


Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No.2 voltage of 
Grid-No.4 Voltage for focus* . . 
Grid-No.1 Voltage for visual 
extinction of focused raster . 
Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 
White-level value. 


i 6ooo 

volts 

400 

vo Its 

0 to 400 

vol ts 

-36 to -94 

vol ts 

36 to 94 

vol ts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


( 


CATHODE-DRIVE^ SERVICE 


Unless otherwise specified, voltage values 
are positive with respect to grid No.i 


Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR-TO-GRID-No.1 VOLTAGE . 

GRID-No.4-TO-GRID-No.1 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2-TO-GRID-No. 1 VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE . 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value. 

Positive-bias value. 

Negative-bias value. 

Negative-peak value. 

HEATER VOLTAGE . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 
Heater positive wi th respect to cathode. 


'20000 

max. 

vol 

ts 

11000 

mi n. 

vol 

ts 

1250 

max. 

vol 

ts 

400 

max. 

vol 

ts 

[700 

max. 

vol 

ts 

1350 

min. 

vol 

ts 

550 

max. 

vol 

ts 

220 

max. 

vol 

ts 

154 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

[6.9 

max. 

vol 

ts 

15-7 

min. 

vol 

ts 


450 

max. 

volts 

200 

max. 

vol ts 

200 

max. 

vol ts 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA 2 
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Equipment Design Ranges: 

With any ultor-to-grid-No.i voltage (E Cs g^ between 11000 
and 20000 volts and grid-No.2-to-grid-No.i voltage (Ecgg^ 
between 225 and 700 volts 

Grid-No.4-to-Grid-No.l Voltage 

for focus*.0 to 400 vo]ts 

Cathode-to-Grid-No.1 Voltage 
(Ekq ( ) for visual extinction 

of focused raster . See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 

White-level value 


(Peak negative).Same value as determined for 

Ekg except video drive is a 
1 negative voltage 


Grid-No.4 Current . 

. . -25 to +25 

M a 

Grid-No.2 Current . 

. . -15 to +15 

M a 

Field Strength of Adjustable 

Centering Magnet* . 

0 to 8 

gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 
Mo.1 voltage of 

16000 

volts 

and grid-No.2-to-grid- 
N0.1 voltage of 

400 

volts 

Grid-No.4-to-Grid-No.1 

Voltage for focus*. 

. . 0 to 400 

vol ts 

Cathode-to-Grid-No.1 Volt¬ 
age for visual extinction 
of focused raster . 

. . 36 to 78 

vol ts 

Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black level): 

White-level value . 

. . -36 to -78 

vol ts 


Maximum Circuit Values: 

Grid-No.1 Circuit Resistance. 1.5 max. megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

* Individual tubes will have satisfactory focus at some value of grid- 
No. 4 (or grid-No.4-to-grid-No.l) voltage between 0 and 400 volts with 
the combined bias voltage and video-signal voltage adjusted to produce 
an ultor current of 100 microamperes. 

* Distance from Reference Line for suitable pm centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 5/16-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 3/16-inch de¬ 
flection of the spot from the center of the tube face. 

* Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 
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OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 
16 kilovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits ope ration at voItages as high as 20 kilovolts (Design- 
maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 kilovolts. 

Shafter- Proof Cover Over the Tube Face. FoI lowing 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of this picture tube to protect it from being 
struck accidentally and to protect against possible damage 
resulting from tube implosion under some abnormal condition. 
This safety cover can also provide X-ray protection when 
required. 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J 


DATA 3 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED INGAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH 
THAT THE CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS 
THROUGH THE SOCKET CONTACTS ON THE BASE PINS. BOTTOM 
CIRCUMFERENCE OF BASE WAFER WILL FALL WITHIN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVINGADIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTING AND YOKE 
SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF 
CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT-1MPREGNATED 
FELT, OR EQUIVALENT. 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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BULB-CONTOUR DIMENSIONS 


LONG-SIDE VIEW SHORT-SIDE VIEW 



92CL-I0669RI 


NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 
DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TU8E AXIS A‘ND THE RESPECTIVE FACEPLATE AXES. 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 



Cathode-Drive Service 


E f =6.3 VOLTS 

ULTOR—TO-GRID—N—1 VOLTS = 11000 TO 20000 
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GRID —N£4—TO—GRID—N£| VOLTS ADJUSTED FOR F 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E-p = 6.3 VOLTS 

ULTOR-TO-GRID-Nff| VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = l4"x 10•/fc" 


GRID-DRIVE SERVICE 
E-P = 6.3 VOLTS 
ULTOR VOLTS = 16000 
GRID N&l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = !4"xl0lfc" 


CIE COORDINATES OF SCREEN: X = 0.287, Y = 0.3I5 


-CATHODE DRIVE ' 

-GRID DRIVE 



20 40 60 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 


92CM—I0647RI 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
Ef>= 6.3 VOLTS 

ULTOR-TO-GRID-N2I 

VOLTS = 11000 TO 20000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2I TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULTOR VOLTS = 11000 TO 20000 
GRID N 2 | BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
















T 

TTTTTTTTTT 






























.1 ILL LLL J. 

J.1.L .1. L _ 


















































































~ 











GRID DRIVE 

















































































h- 





















































~1 


















































































































I] 
























































































































[_ 




























































































: 




















































L 






























































































































































: 




































































































2.5 

2 

to 

Ul 

£E 

UJ 1.5 
0. 

2 

< 

□ 

i 

2 

O 

b 1 

3 

0.5 









































































































































1 










II 

1 

1 

■1 

in 

1 


D 








j 





























T 



























_ 













c 

■ 


< 

























1 













0 

V) 








































n 

H 




































// If 


y) 

1 




































fAl 



1 






































/ 

1 




































rr/i 

IE 

3 

'i 









□ 



























. 

/ 



1 






































777 

r 

1 

1 







































T 


7 



































t 



i 





































>/ 


£ 


1 




































-< 


1 




































o' 










































r'l 


r 













































_i 































HE 


kii 





_ 


~ 

_ 




















1 


1 







ft 

A 

i 






































ID/ 








_ 





















1 









ft 

/■rt 








1 





















1 







% 

! 

1 


3 






































































a 






































3 



ca 

a 

pi 































1 







fM 

-ffj 

■1 







































'ifc 

r- 

3 
































1 




j 



































1 




1 



O, 

r ji 


/ 


































’i 

1 


J 

Jj 

■■ 


II 





































l 

■U 

II 


z: 











d 


























■ 

P 

in 


t: 































1 


1 


f 


■ 


ir- 


































j 



A 


r 















1 





















J 





i 




























1 







r 

■ 

9 



r* 

■ 



































1 


































■ 








7 


w 

r 


r. 


































j 

r 

P 

m 

a 


> 

p 




























■ 





u 

□ 



it 

■ 

r 

P 

■ 

































■ 

■4 

■ 

* 

■ 

r. 

r 


■ 




























■ 




p 

A 




/ 
































■ 


'fi 

P 

a 

9 

'A 



■ 

■ 

■ 

■ 

■ 







T 









_ 















P 


15 

P 

r 

P 

P 

A 


■ 

■ 

■ 

■ 

■ 







■1 















L. 






■ 




K 


P 

a 

p 

'5 

P 

■ 


■ 











■1 












j 








P 



A 

P! 

a 

P 









_ 









■1 















it r 

- 




5 


c 


Zm 

* 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 







PI 




■ 












20 40 60 80 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 


92CM-I0643 


RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 






































































19YP4 


Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 
GENERAL DATA 


Electrical: 

Heater Current at 6.3 volts. 

Heater Warm-Up Time (Average). 

Focusing Method. 

Def1ection Method. 

Deflection Angles (Approx.): 

Diagonal . 

Horizontal . 

Vert ical.. 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . . . 

Cathode to all other electrodes. 

External conduct ivecoat i ng to ul tor . . ■< 

Electron Gun.Type Requiring 


600 ± 30 ma 

11 seconds 

. .Electrostatic 
.... Magnetic 

.114° 

. 102 ° 

.85° 


6 wif 

5 /i/xf 

1500 max. /x/xf 

1000 min. /x/xf 


No Ion-Trap Magnet 


Optical: 

Facepl ate.Fi 1 tergl ass 

Light transmission at center (Approx.) . 78% 

Phosphor (For Curves, see front df th i s Sect i on ) - • P4—Sulfide Type 

Aluminized 

Fluorescence.White 

Phosphorescence.White 

Persistence.Medium Short 


Mechanical: 


Tube Dimensions: 

Overall length . 

Greatest width . 

Greatest height.. 

Diagonal . 

Neck 1 ength.•. 

Curvature of faceplate (External Radii): 

Center... 

Edge. 

Screen Dimensions (Minimum): 

Greatest width . 


10-13/16" ± 1/4" 
16-13/32" ± 1/8" 
13 - 11 / 32 " ± 1 / 8 " 
. 18-5/8" ± 1/8" 
. 3-9/16" ± 1/8" 


48" 

21 " 


15-1/8 


Greatest height.12" 

Diagonal . 17-9/16" 

Projected area.'.172 sq. in. 

Weight (Approx.).•.. . 14 lbs 

Operating Position. Any 

Cap. Recessed Small Cavity (JEDEC No.J1-21) 

Bulb.J149A1 


© RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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10-60 
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Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8JR 


Pin 1 - Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -‘-Grid No.3 
Pin 6 - Internal 

Connection- 
Do Not Use 
Pin 7 -Cathode 



Pi n 8 - Heater 
Cap — U1 tor 

(Grid No.4, 
Col 1 ector) 
C - External 
Conductive 
Coating 


GRID-DRIVE SERVICE 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 
Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . (?0000 max. 

[11000 min. 

GRID-No.3 (FOCUSING) VOLTAGE: 

Positive value. 700 max. 

Neqative value. 350 max. 

GRID-No.2 VOLTAGE . i^OO max. 

[300 min. 

GRID-No.1 VOLTAGE: 

Negative-peak value . 220 max. 

Negative-bias value . 154 max. 

Positive-bias value . 0 max. 

Positive-peak value . 2 max. 

HEATER VOLTAGE. max ’ 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 
After equipment warm-up period. 
Heater positive with 

respect to cathode. 


Typical Operating Conditions: 

With ultor voltage (E Clt k) of 
and grid-No.2 voltage of 


Grid-No.1 Voltage for visual 
extinction of focused raste 
Field Strength of Adjustable 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


700 max. 

vol ts 

350 max. 

vol ts 

[600 max. 

volts 

[300 min. 

vol ts 

220 max. 

volts 

154 max. 

vol ts 

0 max. 

vol ts 

2 max. 

volts 

[6.9 max. 

volts 

[5.7 min. 

vol ts 

450 max. 

vol ts 

200 max. 

vol ts 

200 max. 

vol ts 

16000 

volts 

500 

volts 

. 0 to 400 

volts 

. -43 to -78 

volts 

. 0 to 10 

gausses 

1 .5 max. 

megohms 
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CATHODE-DRIVE* SERVICE 

Unless otherwise specified , voltage val¬ 
ues are positive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR-TO-GRID-No.1 VOLTAGE. . . 

GRID-N0.3-TO-GRID-N0.I 
(FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2-T0-GRID-No.l VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE. . 
CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . . . . . 

HEATER VOLTAGE. 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 
After equipment warm-up period. 
Heater positive with 

respect to cathode. 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


Typical Operating Conditions: 

With ultor-to-grid-Mo.i 
voltage (Ecygi) of 
and grid-No.2-to-grid~No.1 
voltage (E c 281) of 
Grid-No.3-to-Grid-No.l Voltage 

for focus*. 

Cathode-to-Grid-No.1 Voltage for visual 
extinction of focused raster* .... 
Field Strength of Adjustable 
Centering Magnet* . 


20000 

max. 

vol ts 

11000 

min. 

vol ts 

850 

max. 

vol ts 

200 

max. 

vol ts 

f 750 

max. 

volts 

\450 

min. 

vol ts 

600 

max. 

vol ts 

220 

max. 

volts 

154 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

(6.9 

max. 

vol ts 

15.7 

min. 

vol ts 

450 

max. 

vol ts 

200 

max. 

vol ts 


500 

0 to 400 
41 to 69 
0 to 10 


megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to. cathode. 

The grid-No .3 voltage required for optimum focus of any individual 
tube may have a value anywhere between 0 and 400 volts and is a function 
of the value of the ultor voltage, ultor current, and grid-No.2 voltage. 
It changes directly withtheultor voltage at the rate of approximately 
46 volts for each 1000-volt change in ultor voltage; inversely with 
grid-No.2 voltage at the rate of about 60 volts for each 100-volt 
change in grid No.2 voltage; and inversely with ultor current at the 
rate of about 60 volts for each 100-microampere change in ultor 
current. Because this tube has a narrow depth of focus, it is necessary 
to provide means such as a potentiometer or a 4-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
obtained if the focusing voltage is within 75 volts of the value 
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required for optimum focus and if the focusing voltage is maintained to 
within 75 volts of the optimum value during line-voltage fluctuations. 

See Raster-Cutoff-Range Chart for Grid-Drive Service. 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". The specified centering magnet compensates only V.. 
for the effect which mechanical tube tolerances may have on the location 
of the undeflected focused spot with respect to the center of the tube 
face. Maximum field strength of adjustable centering magnet equals: 


V E C 4 k or E C4gi (volts) 
16000 (volts) 


10 gausses 


4 


The equipment manufacturer must determine and supply additional compen¬ 
sation for the effects of the earth’s magnetic field and extraneous 
fields due to choice of circuitry and components. The additional 
compensation should preferably be applied as part of the magnetic 
field of the deflecting yoke. 

Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 

See Raster-Cutoff-Range Chart for Cathode-Drive Service. 


OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 16 
ki lovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits ope ration at voItages as high as 20 kilovolts (Design- 
maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con¬ 
ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 
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NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126: (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE i*: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LI NT- 
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 8: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/8" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF THE TUBE SUPPORT BAND. TUBE MOUNTLNG AND YOKE 
SUPPORT CLAMPS MUST BE SPACED FROM THE TUBE BY USE OF 
CUSHIONING PADS MADE OF MATERIAL SUCH AS ASPHALT-IMPREG- 
NATED FELT, OR EQUIVALENT. 


(i 
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BULB-CONTOUR DIMENSIONS 


SHORT-SIDE VIEW 




NOTE: PLANES A THROUGH G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THEY AXIS. THESE COORDINATES DE¬ 
SCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 



GRID-N22 VOLTS 


92CS-10789 


Cathode-Drive Service 



GRID-N22-T0-GRID-NSI VOLTS 


92CS-I08I8 


9 RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


DATA 5 
10-60 
























































20DP4C 


Picture Tube 


RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . 
Grid No.l to all other electrodes . . 
External conductive coating to anode. 


f1500 max. 
\ 500 min. 
600 ± 30 


Heater Current at 6.3 volts . 

Electron Gun.ion-Trap Type Requiring 

External Single-Field Magnet 


Optical: 

Phosphor (For Curves, see front of this Section). 

Faceplate, Spherical. 

Light transmission (Approx.). 


P4—Sul fide Type, 
A1uminized 
. . . Filterqlass 
.75% 


Mechanical: 

Weight (Approx.).30 1 bs 

Overall Length.21-3/4" ± 3/8" 

Neck Length...7-1/2" ± 3/16" 

Projected Area of Screen.215 sq.in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J161 C/D sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. . .Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW.12N 

ANODE 

Pin 1-Heater /T Cap-Anode 

Pin 2-Grid No.l Cr / T \ (Grid No.3, 

Pin 10-Grid No.2 ziz_ \ Screen, 

Pin 11-Cathode l Collector) 

Pin 12-Heater \J C-External 

L^ tTT) Conductive 

(7)"(i2 ) k Coat i ng 

H H 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE . . . 20000 max. volts 

GRID-No.2 VOLTAGE. 450 max. volts 
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GRID-No.l VOLTAGE: 


Negative 

bias 

val 

ue. 

, . . . 140 

max. 

vol 

Its 

Positive 

bias 

val 

ue. 

, . . . 0 

max. 

vol 

1 ts 

Positive 

peak 

val 

ue. 

, . . . 2 

max. 

vol 

1 ts 

HEATER VOLTAGE. 



f6.9 

max. 

vol 

1 ts 





15-7 

min. 

vol 

1 ts 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 
After equipment warm-up period. 
Heater positive with 
respect to cathode: 

Combined AC and DC voltage. . . 
DC component. 


450 max. 
200 max. 


200 max. 
100 max. 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Anode Voltage. 16000 

Grid-No.2 Voltage. 300 

Grid-No.1 Voltage for visual 

extinction of focused raster.-28 to-72 


Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. 


1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 


Picture Tube 


ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 


GENERAL DATA 


600 ± 30 ma 


6 

5 

/1500 max. 
\ 500 min. 


Pf 

pf 

Pf 

Pf 


Electrical: 

Heater Current at 6.3 volts . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . . . 

Cathode to all other electrodes .... 

External conductive coating to anode. . 

Electron Gun. Ion-Trap Type Requiring 

External Single-Field Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4—Sulfide Type, 

A1 uminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.). 75% 

Mechanical: 

Weight (Approx.).30 1 bs 

Overall Length.21-3/4" ± 3 / 8 " 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen.215 sq.in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J 161 C/D sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. . .Small-Shell Duodecal 6-Pin (JEDEC Group 4, N 0 .B 6 - 63 ) 
Basing Designation for BOTTOM VIEW.12L 


Pin 1-Heater 
Pin 2 - Grid No. 1 
Pin 6 -Grid No.4 
Pin 10 - Grid No. 2 
Pin 11 - Cathode 
Pin 12-Heater 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen, 

Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

ANODE VOLTAGE. 17500 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value.. 1100 max. volts 

Negative value. 550 max. volts 
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GRID-No.2 VOLTAGE . 

GRID-No.l VOLTAGE: 

Negative bias value . 

Positive bias value . 

Positive peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 

After equipment warm-up period. 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. . . 

DC component. 

Typical Operating Conditions for Grid-Drive Service: 


Unless otherwise specified, voltage values 
are positive with respect to cathode 


Anode Voltage . 

. . 14000 

vol ts 

Gri d-No. 4 Vol tage. 

. . -56 to+310 

vol ts 

Grid-No.2 Voltage . 

Grid-No.1 Voltage for visual 

. . 300 

vol ts 

extinction of focused raster. . . 

. . -28 to-72 

vol ts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. . . . 

. . 1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


550 max. 

volts 

140 max. 

vol ts 

0 max. 

volts 

2 max. 

vol ts 

6.9 max. 

volts 

5.7 min. 

vol ts 


450 max. 

vol ts 

200 max. 

volts 


200 max. 

vol ts 

100 max. 

vol ts 
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AVERAGE DRIVE CHARACTERISTICS 
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PICTURE TUBE 



SCREEN 

HEIGHT 

15 [/ \b 
MIN. 


-SCREEN WIDTH 19 MIN.- 


I \ 4J4"r. 


/^ULTOR 
RECESSED 
SMALL 
CAVITY CAP 
JETEC N&JI-2I 
(NOTE 1) 


'^16 ±I/ I6“ 

SMALL-SHELL DUODECAL 
5 - PIN BASE (NOTE 3) 
JETEC NSB5-57-- 


- REFERENCE 
LINE 


ELECTRON TUBE DIVISION 

310 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


CE-8155R1A 




21AMP4A 

Picture Tube 


RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 


GENERAL DATA 


Electrical: 

Heater Current at 6.3 volts . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . . 
Cathode to all other electrodes . . . 
External conductive coating to ultor. 


External conductive coating to ultor. . . . {2500 m ? x ' 

y [2000 mm. fifif 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Optical: 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).74% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1 uminized 

Meehanical: 

Operating Position.Any 

Weight (Approx.).24 1 bs 

Overall Length. 20" ± 3 / 8 " 

Neck Length.7-1/2" ± 3 /16" 

Projected Area of Screen. 262 sq. in. 

External Conductive Coating: 

Type.Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

S ee Picture-Tube Dimensional-Outlines an dBulb Jiji D/E sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. . .Small-Shell Duodecal 5-Pin (JEDEC Group 4, No. B5—57) 
Basing Designation for BOTTOM VIEW.12N 


Pin 1-Heater 
Pin 2- Grid No. 1 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



Cap - Ultor 

(Grid No.3, 
Col 1 ector) 
C- External 
Conductive 
Coating 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 20000 max. volts 

GRID-No. 2 VOLTAGE. 550 max. volts 

GRID-No. 1 VOLTAGE: 

Negative peak value. 220 max. volts 

Negative bias value. 155 max. volts 

Positive bias value.. . . . 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. volts 

After equipment-warm-up period. . . 200 max. volts 

Heater positive with 

respect to cathode. 200.max. volts 

Typical Operating Conditions: 

With ultor. voltage of 16000 volts 

and grid-Mo.2 voltage of 300 volts. 

Grid-No.1 Voltage for visual 

extinction of focused raster. -28 to -72 volts 

Maximum Circuit Values: 

Grid-No. 1—Ci rcu it Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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PICTURE TUBE 

RECTANGULAR METAL-SHELL TYPE 


MAGNETIC FOCUS 


MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 + 10%.amp 

Faceplate, Spherical.Frosted Filterglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 
Deflection Angles (Approx.): 

Diagonal.70° 

Horizontal.66°| 

Vertical.50°| 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Maximum overall length . 22-5/8" 

Greatest width at 1 i p. 19-23/32" ± 1/8" 

Greatest height at 1 ip.15-5/16" ± 1/8" 

Diagonal at 1 ip.20-3/4" ± 1/4" 

Neck length.7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 33" 

[Screen Dimensions (Minimum): 

Greatest width . 18-1/8" 

Greatest height.13-11/16" 

Diagonal . 19-1/8" 

[Operating Position.Any 

Ultor Terminal.Metal-Shell Lipl 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 
Basing Designation for BOTTOM VIEW .12D| 



ft 

% 


Pin 1 - Heater 
Pi n 2 - Grid No. 1 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative-bias value. 

Posit ive-bias value. 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negat ive with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 
Heater posit ive with respect to cathode. 


Metal-Shel 1 Lip — 
Ultor 

(Grid No.3, 
Col lector) 


18000 max. 

vol ts 

500 max. 

volts 

125 max. 

volts 

0 max. 

vol ts 

2 max. 

vol t s 

410 max. 

vol ts 

180 max. 

vol ts 

180 max. 

volts 

1 no i cates 

a change. 


9-58 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


DATA 































2IAP4 

PICTURE TUBE 


Maximum Circuit Values: 

Grid-No.1“Circuit Resistance . 1.5 max. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


megohms 
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21AVP4B 


I 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


Picture Tube 


ALUMINIZED SCREEN 
72° MAGNETIC DEFLECTION 


600 


m f 
w f 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 6 

Cathode to all other electrodes . 5 

External conductive coating to ultor. . . . ^2000 m?n* 

Electron Gun.Ion-Trap Type Requiring Externa 

Single-Field Magnet 

Optical: 

Faceplate, Spherical. Filterglass 

Light transmission (Approx.). 74% 

Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type, 

Al uminized 

Mechanical: 

Operating Position.Any 

Weight (Approx.).24 lbs 

Overall Length. 23-1/32" ±3/8" 

Neck Length.7-1/2" ± 3 /I 6 " 

Projected Area of Screen.. 262 sq. in. 

External Conductive Coating: 

Type.Special 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimenslonal-Out Lines and Bulb J 171 BIF sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Shell Duodecal 6-Pin, 

Arrangement 1, (JEDEC Group 4, N 0 .B 6 - 63 ) 


Bas 

ng Designation 

for BOTTOM VIEW. . . 

G 4 

ULTOR /£\ 


Pin 

1 - Heater 

G3 , G 5<V>r^v. 

Cap - Ul tor 

Pin 

2-Grid No.l 

CL s\ I ___ A 

(Grid No. 3 , 

Pin 

6 -Grid No.4 

( \ 

Grid No.5, 

Pin 

10-Grid No.2 

J ]_ 

Col 1 ector) 

Pin 

11 - Cathode 

c df / r\jJo) G 

C - External 

Pin 

12 - Heater 


Conductive 
Coating 


® RADIO CORPORATION OF AMERICA data 

Electron Tube Division Harrison, N. J. f ~63 





















21AVP4B 


Maximum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE. 22000 max. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value.1100 max. 

Negative value. 550 max. 

GRID-No.2 VOLTAGE . 550 max. 

GRID-No.1 VOLTAGE: 

Negative peak value. 220 max. 

Negative bias value. 155 max. 

Positive bias value. 0 max. 

Positive peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 


During equipment warm-up period 


not exceeding 15 seconds. 450 max. 

After equipment warm-up period. . . . 200 max. 

Heater positive with 

respect to cathode. 200 max. 

Typical Operating Conditions: 

With ultor voltage of 18000 

and grid-No.2 voltage of 300 

Grid-No.4 Voltage for focus.-72 to +396 

Grid-No.1 Voltage for visual 

extinction of focused raster. -28 to-72 

Maximum Circuit Values: 

Grid-No.1-Ci rcuit Resistance.1.5 max. 


vol ts 

vol ts 
vol ts 
vol ts 

volts 
vol ts 
vol ts 
volts 


vol ts 
vol ts 

volts 

volts 

volts 

volts 

vol ts 


megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

















2IAWP4 

PICTURE TUBE 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS MAGNETIC DEFLECTION 



DATA 


General: 



Heater, for Uni potential Cathode: 


Voltage. 

6.3 ... 

. . ac or dc volts 

Current. 

0.6 ± 10 % . 


(Capacitance between External 

Conduc- 

tive Coating and Ultor . . 


/2500 max. mx f 

\2000 min. /x/xf 

Faceplate, Spherical . . . . 



Phosphor (For Curves, see front 

of this Section) 

. P4—Sul fide Type 



Aluminized 

Deflection Angles (Approx.): 


.72° 

Diagonal . 


Horizontal . 


.67° 

Vertical. 


.53° 

Electron Gun . 

.Ion- 

-Trap Type Requiring 


External 

Single-Field Magnet 

Tube Dimensions: 



Overall length . 


. ‘ 23 - 1 / 32 " ± 3 / 8 " 

Greatest width . 


. . 20-1/4" ± 1/8" 

Greatest height. 


. . 16-3/8" ± 1 / 8 " 

Diagonal . 


. . 21 - 3 / 8 " ± 1 / 8 " 

Neck length. 


. . 7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 33" 

Screen Dimensions (Minimum): 



Greatest width . 


. 19-1/16" 

Greatest height. 


. 15-1/16" 

Diagonal . 


. 20-1/4" 

Projected area . 


.... 262 sq. in. 

Operating Position . 



Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW . . , 

.12N 

Pin 1 - Heater / 

3^— -s. 

Cap - Ultor 

Pin 2 - Grid No. 1 c rX 

/ T \ 

(Grid No.3, 

Pin 10- Grid No.2 T* 


Col lector) 

Pin 11 - Cathode V* 

AN A ,o) 

C - External 

Pin 12- Heater gf 

■vj U^u) 

Conductive 


0 1 © - 

Coating 

Maximum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 


18000 max. volts 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 


500 max. volts 

Negative-peak value. . . . 


200 max. volts 

Negative-bias value. . . . 


140 max. volts 

Positive-bias value. . . . 


0 max. volts 

Positive-peak value. . . . 


2 max. volts 



-^Indicates a change. 
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y 2IAWP4 

PICTURE TUBE 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. vo 

After equipment warm-up period . . . 180 max. vo 

Heater positivewi th respect to cathode. 180 max. vo 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. mego 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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2IAXP22-A 
COLOR KINESCOPE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 

MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 
_ Supersedes Type 21 AXP 22 _ 

DATA 

General: 

Electron Guns, Three with Axes Tilted 

Toward Tube Axis..Blue, Green, Red| 

|Heater, for Uni potential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage. 6.3 .ac or dc volts] 

Current. . 1.8 ± 1056.amp] 

[Direct Interelectrode Capacitances (Approx.): 

Grid No.l of any gun to all other 
electrodes except the No.l grids 

of the other two guns. .. 7 ypf\ 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to al1 

other electrodes. 16 rtuf| 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 

guns) to all other electrodes. 9 /x/xf 

[Faceplate, Spherical . .Filterglass 

Light transmission (Approx.). 11% 

[Screen, on Inner Surface of Faceplate: 

Type.Aluminized, Tricolor, Phosphor-Dotl 

Phosphor (Three separate phosphors, collectively). . . .P22j 

Fluorescence and phosphorescence of 

separate phosphors, respectively. . . Blue, Green, Red 

Persistence of group phosphorescence . Medium 

Dot arrangement.Triangular group consisting of 

blue dot, green dot, and red dot 
Spaci ng between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width.19-1/16"! 

Height . 15-1/4" 

Projected area. 255 sq. in. 

Focusing Method.Electrostatic 

Convergence Method . Magnetic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Horizontal.70°| 

Vertical.55°| 

[Tube Dimensions: 

Maximum overall length . ... 25-5/16" 

Diameter: 

At 1 ip.20-9/16" ± 1/8" 

At flange.20-15/16" ± 5/16" 

[Weight (Approx.)..28 1 bs| 

[Mounting Position... . Tube axis horizontal 

(base pin 12 on top) 


8-56 


tube division TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 





























2IAXP22-A 
COLOR KINESCOPE 



U1tor Terminal. 



Base. . . . Small-Shell Neodiheptal 12^-Pin (JETEC No.B12-i31) 

Socket.. . Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 

Basing Designation for BOTTOM VIEW 


Pin 1-Heater 


Pin 9-Grids No.3 

Pin 2 -Grid No.l 


Pin 11 -Grid No.2 

of Red Gun 


of B1ue Gun 

Pin 3 -Grid No.2 ^ 


D Pin 12 -Grid No.l 

of Red Gun 


\ of 61ue Gun 

Pin 4-Cathode ^\v 

-J 

j\ Pin 13-Cathode 

of Red Gun 


of B1 ue Gun 

Pin 5 - Cathode Ju 

Nfe) Pin 14 - Heater 

of Green Gun 


METAL SHELL: 

Pin 6-Grid No.l 


J Ultor 

of Green Gun 


(Grid No.4, 

Pin 7-Grid No.2 


Grid No.5, 

of Green Gun 


Col 1 ector) 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE. . . 25000 max. volts 

ULTOR CURRENT, (Average, each gun) 


GRID-No.3-T0-CATH0DE (Of each gun) VOLTAGE . 6000 max. volts 

GR1D-No.2-T0-CATH0DE VOLTAGE (Each gun) . . 800 max. volts 

GRID-No.1-T0-CATH0DE VOLTAGE (Each gun): 

Negative bias value . . 

. . . 


Positive bias value . . 

... 


Positive peak value . . 

. . . 


PEAK HEATER-CATHODE VOLTAGE (Each gun): 1 

Heater negative with respect to 

cathode: 

During equipment warm-up period ) 

not exceeding 15 seconds. . 


After equipment warm-up period 


Heater positive with respect to 

cathode . 180 max. volts 

Equipment Design Ranges: 

With any ultor voltage (Ec^k eac h 

Grid-No.3 (Focusing 
electrode)-to-Cathode 

g un ) between 20000% and 
h 25000 volts 

(Of eech gun) Voltage . 15.2% to 21.2% of Ec 4 k each gun volts 

Grid-No.2-to-Cathode 

Voltage (Each gu.n) 
when circuit design 
uti 1izes grid-No.1- 
to-cathode voltage 
(E Cl k) at fixed 
value for raster 

cutoff. 

* $ 

, : See next page. 


. . See Cutoff Design Chart 
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2IAXP22-A 

COLOR KINESCOPE 



Grid-No.1-to-Cathode Volt¬ 
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de¬ 
sign utilizes grid-No.2- 
to-cathode voltage 

(Ec 2 k) at fixed value. See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 

in Any Tube. ± 21% of average of highest 

and lowest cutoff values 


Grid-No.3 Current for ultor 

current of 800 /iamp. -45 to +75 

Grid-No.2 Current (Each gun) ... -5 to +5 


Percentage of Total Ultor Current 
Supplied by Each Gun: 

To produce Illuminant-C White 
(I,C.1. Coordinates 
x = 0 . 310 , y =0.316): 


Red gun. 47 to 67 

B1 ue gun. 11 to 24 

Green gun. 20 to 33 

To produce White of 8500°K + 

27 M.P.C.D. (I.C.I. Coordin¬ 
ates x =0.287, y =0.316): 

Red gun. 42 to 60 

B1 ue gun . .. 12 to 27 

Green gun. 23 to 38 

Maximum Raster Shift in Any 

Direction from Screen Center 0 . . 1 


,uamp 

/xamp 


per cent 
per cent 
per cent 


per cent 
per cent 
per cent 

i nch 


Adjustment to be Provided by 
the Fol lowi ng Components:. 

Purifying magnet . Raster shift of 1" max. in 

any direction from screen 
center 

Magnetic-field equalizer .... Beam displacement with re¬ 
spect to phosphor dot at 
position of max. displace¬ 
ment (i. e., edge of sc reen) 

Tangential . ..... ±0.0005" to ±0.007" 

Radial . ±0.0005" to ±0.005" 


* A value of average ultor current per gun higher than 500 microamperes 
will increase picture brightness but may impair resolution and shorten 
cathode life. 

° centering of the raster on the screen is accomplished by passing direct 
current of the required value through each pair of def1ecting coi1s to 
compensate for raster shift resulting from adjustments for optimum con¬ 
vergence and color purity. 

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20000 volts. 
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2IAXP22-A 

COLOR KINESCOPE 


Lateral-Converging Magnet:®* 

After adjustment has been 
made for color purity and 
dynamic convergence — 

Max. shift of blue beam. ...... 

. ±1/4" 

Max. shift of red and green beams. . 

.... ±1/8" to ±3/8" 

Average of max. shift of red 

and green beams . 

. . ±7/32” to ±9/32" 

Radial-Converging Magnet 

Assembly:® 

For static convergence— 

After adjustment has been made 
for optimum color purity 
and dynamic convergence 
(Each beam). 

. . . . Shift of ±5/8" 

For dynamic convergence!— 

Effected by magnetomotive force 
of parabolic and/or saw¬ 
tooth waveshape synchron¬ 
ized with scanning. 

Horizontal: 

B1 ue pattern— 

Parabola amplitude to 

provide*. . 

Shift of 1/4" to 9/16" 

Sawtooth amplitude to 

provide 00 . 

Shift of ±50% of the 

Red pattern & green pattern — 
Parabola: 

Amplitude to provide*. . . . 

shift caused by pa- 
rabola amplitude 

Shift of 1/8" to 3/8" 

Ratio of red-pattern 
shift to green-pattern 
shift . 

1/2 to 2 

Sawtooth: 

Amplitude for red pattern 
to provide 00 . . 

Shift of -35% to +85% 

Amplitude for green pattern 
to provide 00 . . 

of the shift caused by 
parabol a ampl i tude 

Shift of -85% to +35% 

Difference between red- 
pattern shift and green- 
pattern shift 
(Shift R - Shift G ) . 

of the shift caused by 
parabola amplitude 

0 to +100% 

Vertical: 

Blue pattern— 

Parabola amplitude to 

provide*. 

Shift of 0 to 1/8" 

*,*,!,*,°°: See next page. 
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For dynamic convergence^ (Cont'd): 

Vertical: 

Sawtooth amplitude 

to provide 00 .. Shift of 0 to 1/4" 

Red pattern & green pattern— 

Parabola: 

Amplitude to provided . .' . Shift of 1/8" to 3/8" 
Ratio of red-pattern 

shift to green- 

pattern shift.1/2 to 2 

Sawtooth: 

Amplitude to provide 00 . . Shift of -1/8" to +3/16" 
Difference between red- 
pattern shift and 
green-pattern shift 

(Shift R - Shi ft G ) ..0 to +100% 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 25000 volts 

Grid-No.3 (Focusing Electrode)- 
to-Cathode (Of Each Gun) 

Voltage. 3040 to4240 3800 to 5300 volts 

Grid-No.2-to-Cathode Voltage 
(Each Gun) when circuit de¬ 
sign utilizes grid-No.l-to- 
cat hode vol tage of-70 vol ts 

for raster cutoff. 130to370 130 to370 volts 

Grid-No.1-to-Cathode Voltage 
(Each Gun) for Visual 
Extinction of Focused 
Raster when circuit design 
utilizes grid-No.2-to- 

cathode voltage of 200 volts —45 to —100 —45 to —100 volts 

Limiting Circuit Values: 

High-Voltage Circuits: 

In order to minimize the possibility of damage to the 
tube caused by amomentary internal arc, it is recommended that 
the ultor power supply and the grid-Ho .3 power supply be of the 
Iimited—energy type with inherent regulation to limit the con¬ 
tinuous short-circuit current to 50 mi I Iiamperes. In addition, 
to prevent cathode damage wi th resuItapt decrease i n tube life, 
the effective resistance between grid-No.3 powersupply output 
capacitor and the grid-No.3 electrode should be not less than 
50000 ohms. This resistance shouId be capabIe of withstanding 
the maximum instantaneous current and voltage in the grid- 
No.3 circuit. 

In equipment utiIizing a we I I — regulated ultor power supply, 
the grid-No. 3 -circuit resistance should be limited to 7.5 
megohms. 

See next page. 
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2IAXP22-A 
COLOR KINESCOPE 


K 


Low-Voltage Circuits: 

Grid-No.l-Circuit Resistance 

(Each Gun) .... 1.5 max. megohms 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid- 
No.1-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination will not supply an instantaneous or 
cont i nuous short-c i rcui t current of more than 300 milliamperes 
total. Such current limitation will prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No.1-to-heater cir¬ 
cuit should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or cont i nuous short-c i rcu it current of more than 300 mill i amperes 
total. Such current limitation will prevent.heater burnout in 
case of a momentary internal arc within the tube. 

® Shift is the movement of the regions of bar-or-dot-generator pattern 
indicated in notes (*) and ( 00 ). 

• The direction of movement of the red and green beam i sopposite to that 
of the blue beam. 

t Indicated values apply when RCA test yoke is used with the 21AXP22-A. 

A The parabola amplitude is determined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 
00 The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 

X-RAY WARRING ' 

X-ray radiation is produced by the 2IAXP22-A when it is 
operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 
adoption of safety measures in TV receivers. Shielding 
such as that provided by a 1/4-inch thickness of safety 
glass (lime) in front of the faceplate, should prove 
adequate to provide protection against personal injury 
from prolonged exposure at close range when the tube is 
operated at its maximum ultor voltage rating. 

When thistube is being serviced outside of the TV receiver 
cabinet, it should never be operated without providing 
adequate X-ray shielding in front of faceplate. Because 
the ultor voltage may rise above its maximum rated value 
for short periods during adjustment with increase in the ( 
amount of X-ray radiation, provision should be made for 
placing a 3/8-inch thickness of safety glass in front of 
the faceplate to avoid the hazard of X-ray radiation. 
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2IAXP22-A 

CUTOFF DESIGN CHART 
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2IAXP22-A 
COLOR KINESCOPE 





LOCATION OF .RADIAL- LOCATION OF LATERAL¬ 

CONVERGING POLE PIECES CONVERGING POLE PIECES 




DETAIL OF FLANGE BOSSES 


92CL-8399R4 
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2IAXP22-A 

COLOR KINESCOPE 


NOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE (SHOWN BELOW) 
AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS 
DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A 
CIRCLE CONCENTRIC WITH METAL-SHELL AXIS AND HAVING A 
DIAMETER OF 3". 

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT¬ 
AGE. ANY MATERIAL IN.CONTACT WITH THE SHELL OR THE FACE 
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR 
VOLTAGE. 

REFERENCE-LINE AND 
NECK-FUNNEL-CONTOUR GAUGE 





REFERENCE LINE IS DETERMINED 
BY PLANE C-C' WHEN GAUGE IS 
SEATED AGAINST FUNNEL 


y 

X 

0.000" 

2.062" 

+ 

0.001" 

0.000" 

0.125" 

2.062" 

+ 

0.001" 

0.000" 

0.250" 

2.062" 

+ 

0.001" 

0.000" 

0.375" 

; 

2.062" 

+ 

— o 
o o 
o o 

o o 


0.385" 


0.500" 


0.625" 


0.750" 


2.062" 


+ 0 . 001 " 


0 . 000 " 

2.084" ± 0.001" 

2 . 122 " ± 0 . 001 " 

2. 182" ± 0.001" 
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TYPICAL DRIVE CHARACTERISTICS 
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2IAXP22-A/2IAXP22 

COLOR PICTURE TUBE 

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS 

MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 
_ Replacement for Types 21AXP22 & 21AXP22-A _ 



DATA 

General: 

Electron Guns, Three with Axes Tilted 

Toward Tube Axis.Red, Blue, Green 

Heater, for Uni potential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage.6.3.ac or dc volts) 

Current.1.8 ± 10%.amp! 

Faceplate, Spherical.Filterglass! 

Light transmission (Approx.).77% 

Screen, On Inner Surface of Faceplate: 

Type.Aluminized, Tricolor, Phosphor-Dotl 

Phosphor (Three separate phosphors, collectively)^. . . P22| 
Fluorescence and phosphorescence of 

separate phosphors, respectively. . . .Red, Blue, Greenl 

Persistence of group phosphorescence.Medium 

Dot arrangement.Triangular group consisting of[ 

red dot, blue dot, and green dot 
Spac i ng between centers of adjacent dot tri os (Approx.) 0.029" 
Size (Minimum): 

Greatest width.19-1/16" 

Height.15-1/4" 

Projected area. 255 sq. in. 

Focusing Method . Electrostatic 

Convergence Method.Magnetic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): ’ 

Horizontal. 70°| 

Vertical.55°| 

jTube Dimensions: 

Maximum overall length.25-5/16" 

Diameter: 

At lip.20-9/16" ± 1/8" 

At flange.20-15/16" ± 5/16" 

;Weight (Approx.).28 lbs 

Operating Position.Tube axis horizontal 

(Base pin 12 on top) 

U1 tor Terminal.Metal Shell 

Socket.Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 


4 For Curves, see front of this Sectio 
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Base. . . . Small-Shell Neodiheptal 12-Pin (JEDEC No.B12-131) 
Basing Designation for BOTTOM VIEW.14W 


Pin 9-Grids No.3 
Pin 11 - Grid No.2 

of Blue Gun 
Pin 12- Grid No. 1 

of Blue Gun 
Pin 13 - Cathode 

of Blue Gun 
Pin 14 - Heater 
METAL SHELL - 
Ultor 

(Grid No.4, 
Grid No.5, 

Col 1 ector) 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE. . 

GRID-No.3-T0-CATH0DE (Of each gun) VOLTAGE 
GRID-No.2-T0-CATH0DE VOLTAGE (Each gun) . 

GRID-No.1-T0-CATH0DE VOLTAGE (Each gun): 

Negative-bias value . 

Positive-bias value . 

Positive-peak value . 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with respect to cathode 

Limiting Circuit Values: 

High-Voltage Circuits: 

In order to minimize the possibility of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the ultor power supply and the grid-No. 3 Power supply 
be of the limited-energy type with inherent regulation to 
limit the continuous short-circuit current to 50 mi I 1iamperes. 
In addition, to prevent cathode damage with resultant decrease 
in tube life, the effective resistance between grid-No.3 power- 
supply output capacitor and the grid-No.3 electrode should be 
not less than 50,000 ohms. This resistance should be capable 
of withstanding the maximum instantaneous current and voltage 
in the grid-No.3 circuit. 

In equipment utilizing a we Il-reguIated ultor powe r supply, 
the grid-No . 3 -ci rcuit resistance should be limited to 7.5 
megohms. 

Low-Voltage Circuits: 

Grid-No.I-Circuit Resistance (Each gun) . . 1.5 max. megohms 


6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 


. 25000 max. volts 
6000 max. volts 
800 max. volts 

400 max. volts 
0 max. volts 
2 max. volts 


410 max. volts! 
180 max. volts 
180 max. volts 


Pi n 1 - Heater 
Pin 2 - Grid No. 1 
of Red Gun 
Pin 3 - Grid No.2 
of Red Gun 
Pi n 4 - Cathode 

of Red Gun 
Pin 5 - Cathode 

of Green Gun 
Pin 6 — Grid No. 1 

of Green Gun 
Pin 7-Grid No.2 

of Green Gun 














2IAXP22-A/2IAXP22 ^ 
COLOR PICTURE TUBE 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid- 
No.l-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or continuous short-ci rcuit current of more than 300 mi I I i amperes 
otal. Such current limitation will prevent heater burnout 
in case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No.I-to-heater 
circuit should each have an impedance such that their re¬ 
spective power sources in combination will not supply an 
instantaneous or continuous short-circuit current of more 
han 300 milliamperes total. Such current limitation will 
prevent heater burnout in case of a momentary internal arc 
within the tube. 

X-RAY WARNING 

X-ray radiation is produced by the 21AXP22-A/2IAXP22 when 
it is operated at its normal ultor voltage. The radiation is 
through the faceplate, and is sufficient to require the 
adoption of safety measures in television receivers. Shielding 
such as that provided by a l/4-inch thickness of safety glass 
(lime) in front of the faceplate, should prove adequate to 
provide protection against personal injury from prolonged 
exposure at close range when the tube is operated at its 
maximum uItor-voItage rating. 

Whenthistube is being serviced outside of the television- 
receiver cabinet, it should never be operated without providing 
adequate X-ray shielding in front of faceplate. Because the 
ultor voltage may rise above its maximum rated value for short 
periods during adjustment with increase inthe amount of X-ray 
radiation, provision should be made for placing a 3/8-inch 
thickness of safety glass in front of the faceplate to avoid 
the hazard of X-ray radiation. 
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21CBP4A 

Picture Tube 


RECTANGULAR GLASS TYPE 
L0W-V0LTA6E ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 10% ma 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 6 fjtfif 

Cathode to all other electrodes. 5 /jL/af 

External conductive coating to ultor. . . m ^ x ‘ 

[2000 mm. /j/xt 

Electron Gun. Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.). 74% 

Phosphor (For Curves, see front of th i s Section). . P4—Sulfide Type, 

Al umi ni zed 

Mechanical: 

Operating Position.Any 

Weight (Approx.).24 lbs 

Overall Length...18" ± 3/8" 

Neck Length.5-1/2" ± 3/16" 

Projected Area of Screen. 262 sq. in. 

External Conductive Coating: 

Type.Special 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out lines and Bulb Jiyi D/E sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bases (Alternates): 

Short Small-Shell Duodecal 6 -Pin 
(JEDEC Group 4, No.B6-203) 

Small-Shell Duodecal 6 -Pin, Arrangement 1 
(JEDEC Group 4, N 0 .B 6 - 63 ) 

Basing Designation for BOTTOM VIEW.12L 


Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pin 12 -Heater 



Cap -Ultor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 
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21CBP4A 


Maximum and Minimum Ratings, Design-Maximum Values: 


(JLTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 


. . 22000 

max. 

volts 

( 

Positive value. 


. . 1000 

max. 

volts 

Negative value. 


. . 500 

max. 

vol ts 

GRID-No.2 VOLTAGE . 

GRID-No.1 VOLTAGE: 


. . 550 

max. 

vol ts 

Negative peak value .... 


. . 220 

max. 

vol ts 

Negative bias value .... 


. . 155 

max. 

volts 

Positive bias value .... 

.... 

. . 0 

max. 

volts 

Positive peak value .... 


. . 2 

max. 

volts 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 


"J to 

max. 
mi n. 

vol ts 
vol ts 


Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. . . . 

. . 450 max. 

vol ts 

After equipment warm-up period. . 
Heater positive with 

. . 200 max. 

vol ts 

respect to cathode. 

. . 200 max. 

vol ts 

Typical Operating Conditions: 



With ultor voltage of 

16000 

volts 

and grid-No.2 voltage of 

300 

volts 

Grid-No.4 Voltage for focus . 

Grid-No.1 Voltage for visual- 

. . 0 to 450 

volts 

extinction of focused raster. . . . 

. . -28 to -72 

vol ts 


Maximum Circuit Values: 

Grid-No.1-Ci rcuit Resistance.1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 



RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



















2ICQP4 
PICTURE TUBE 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


With heater having controlled warm-up time 



DATA 


General: 



Heater, for Unipotential Cathode: 


Voltage (AC or DC). . . . 


6.3 volts 

Current. 


0.6 ± 5% amp 

Warm-up time (Average). . 


. 11 sec 

Capacitance between External Conductive 
Coating and Ultor . 

(2500 max. ppf 

[2000 min. fx/j .f 

Faceplate, Spherical. . . . 


. . . . Filterglass 

Phosphor (For Curves, see front of this Section] 

. . P4—Sul fide Type 



A1uminized 

Deflection Angles (Approx.) 



Diagonal. 


.110° 

Horizontal. 


.105° 

Vertical. 


. . . 87° 

Electron Gun. 

Tube Dimensions: 

Type Requiring 

No Ion-Trap Magnet 

Overall length. 


. . 14-7/16" ± 3 / 8 " 

Greatest width. 


. . 20-1/4" ± 1/8" 

Greatest height . 


. . 16-3/8" ± 1/8" 

Diagonal. 


. . 21-3/8" ± 1/8" 

Neck length . 


. . 5-3/16" ± 3/16" 

Radius of curvature of faceplate 


(External surface). . . 


. 28-1/2" 

Screen Dimensions (Minimum) 



Greatest width. 


. 19-1/16" 

Greatest height . 


. 15-1/16" 

Diagonal. 


. 20-1/4" 

Projected area. 


. . . . 262 sq. in. 

Operating Position. 



Cap.Recessed Small Cavi 

ty (JEDEC No. Jl-21) 

Base. 

.... Special (JEDEC No.B6-185) 

Basing Designation for BOTTOM VIEW. . . 

.7FA 

Pin 2 - Cathode 

(?) 

Cap - U1 tor 

Pin 3 - Heater (? 


(Grid No. 3 , 

Pi n 4 - Heater "7 


Grid No.5, 

Pin 5-Grid No.l 

fi=i rnP 

Col 1 ector) 

Pin 6 -Grid No.4 


C - External 

Pin 7-Grid No.2 cr> 


Conductive 
Coating 

Maximum Ratings, Design-Center Values: 


ULTOR VOLTAGE. 


18000 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 


Positive value ..... 


1000 max. volts 

Negative value . 


500 max. volts 

GRID-No.2 VOLTAGE. 


500 max. volts 
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2ICYP22 

COLOR PICTURE TUBE 

THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 
ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 

MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 



DATA 

General: 

Electron Guns, Three with Axes Tilted 


Heater, for Uni potential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage. 6.3 . 

Current. 1.8 ± 10% 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l of any gun to all other 
electrodes except the No.l grids 

of the other two guns. 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 

other electrodes . 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 

guns) to all other electrodes. 

External conductive coating to grid No.6. 


16 


\2000 


Green 

, Red 

or dc 

vol ts 


.amp 


MH-f 


AA-f 


MA-f 

max. 

AAf 

mi n. 

AAf 

Fi 1 terglass 

. . . 

72% 


[Screen, on Inner Surface of Faceplate: 

Type.Aluminized, Tricolor, Phosphor-Dot! 

Phosphor (Three separate phosphors, collectively). . . . P22j 
Fluorescence and phosphorescence of 

separate phosphors, respectively . . . Blue, Green, Red! 

Persistence of group phosphorescence . Medium] 

Dot arrangement.Triangular group consisting of 

blue dot, green dot, and red dot 
Spac i ng between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width . 19-1/4" 

Height . 15-1/2" 

Projected area ....261 sq. in. 

Focusing Method.Electrostatic 

[Convergence Method.Magnetic 

Def 1 ect i on Met hod.Magnet i c 

Deflection Angles (Approx.): 

Horizontal...70°| 

Vertical.55° 

[Tube Dimensions: 

Overall length.. .. 25-1/32" ±3/8" 

Diameter..20-13/16" ± 1/8" 

[Weight (Approx.).36-1/2 lbs 

Operating Position ... . Tube Axis Horizontal 

(Base pin 12 and V-grooved panel pad on top) 
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2ICYP22 

COLOR PICTURE TUBE 



Recessed Small Cavity (JETEC No.Jl-21) 
Alden Nos.214NMINSC (Radial leads), 
214NMINC (Axial leads), or equivalent 
Neodiheptal 12-Pin (JETEC No.B12.-13D 
r BOTTOM VIEW.14AL| 

Pin 13 -Cathode 

of Blue Gun 
Pin 14-Heater 
Cap Over 

Pin 1-Ultor 

(Grid No.4, 
Grid No.5) 

Cap* Over 

Pin 2-Grid No.6, 

Col 1 ector, 

H i g h— 

Vo1tage- 
Supply 
Terminal 
C - External 

Conductive 
Coating 



Base. . . . Small-Shel 
Basing Designation fo 
Pin 1 - Heater 
Pin 2 -Grid No. 1 
of Red Gun 
Pin 3 - Grid No.2 
of Red Gun 
Pin 4-Cathode 

of Red Gun 
Pin 5-Cathode 

of Green Gun 
Pin 6 - Grid No.l 

of Green Gun 
Pin 7 - Grid No.2 

of Green Gun 
Pin 9-Grid No.3 
Pin 11-Grid No.2 

of B1ue Gun 
Pin 12 - Grid No.l 

of B1 ue Gun 


Maximum Ratings, Design-Center Values: 
ULTOR-TO-CATHODE (Of each gun) VOLTAGE. . . 
Between the Ultor Terminal and the High' 
Terminal (See Dimensional Outline), it 
connect a resistor of 50,000 ohms as d 
Limiting Circuit Values. The high voltage 
ted to the High-Voltage-Supply Terminal— 
to the Ultor Terminal. 

|GRID-N0.3-TO-CATHODE (Of each gun) VOLTAGE. 
GRID-N0.2-TO-CATHODE VOLTAGE (Each gun) . . 
GRID-No.1-T0-CATH0DE VOLTAGE (Each gun): 

Negative bias value . 

Positive bias value . 

Positive peak value . 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. 

Heater positive with respect to cathode . 

Equipment Design Ranges: 

c U fl each gun J 


25000 max. volts 
-Vo Itage-Supply 
is necessary to 
esc ribed under 
must beiconnec- 
-neve r directIy 


6000 

max. 

vol 

ts 

,-r 

600 

max. 

vol 

ts 

'W'' 

400 

max. 

vol 

ts 


0 

max. 

vol 

ts 


2 

max. 

vol 

ts 


410 

max. 

vol 

ts 

1 ''y4fe s / 

180 

max. 

vol 

ts 


180 

max. 

vol 

ts 



25000 volts 


Grid-No.3 (Focusing 
Elect rode)-to-Cathode 

(Of each gun) Voltage . 16.8% to 20% of E c ,k u volts 

u a a u 4*each gun 


♦ *. 


See next page. 
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2ICYP22 

COLOR PICTURE TUBE 



|Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
uti1izes grid-No.1- 
to-cathode voltage 
(E Cl k) fixed value 

forraster cutoff. See Cutoff Design Chart 

|G rid-No.1-to-Cat hode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
uti1izes grid-No.2- 
to-cathode voltage 
(E C 2 k) at fixed 

value.. See Cutoff Design Chart 

|Variation in Raster 
Cutoff Between Guns 

in Any Tube.± 21 % of average of highest 

and 1 owest cutoff values 

Grid-No.3 Current.. -45 to +45 jm a 

Grid-No.2 Current (Each gun) . . -5 to+5 fi a 

Percentage of Total Ultor 

Current Supplied by Each Gun: 

To Produce White of 
8500 0 K + 27 M.P.C.D. 

(I.C.I. Coordinates 
x = o. 287 , y = 0 . 316 ) : 

Red gun. 50 % 

B1 ue gun .. 19 % 

Green gun.. 31 % 

|Ratios of Cathode Currents: 

To Produce White of 
8500 0 K +27 M.P.C.D. 

(I.C.I. Coordinates 

x = 0 . 287 , y = 0 . 316 ): Min. Typical Max. 

Red cathode to green cathode . 1 1.6 2 

Red cathode to blue cathode. . 1.5 2.7 4 

|Maximum Raster Shift in Any 

Di rect i on from Screen Center 0 . . 7/8 inch 

|Maximum Required Displacements 
of Beam Trios with Respect to 
Associated Phosphor-Dot Trios: 

Uniform in any direction over 

entire screen area . 0.005"* 

^ Connect high-voltage supply to this cap and also connect 50,000-ohm 
resistor between this cap and cap over pin 1 (ultor cap). 

^ Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

If this displacement is accomplished by means of a purifying magnet 
located on the neck of the tube, the equivalent raster movement is 
about 3/4". 

See next page. 
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2ICYP22 

COLOR PICTURE TUBE 



Localized around edge of screen— 

Tangential. 0.002" 

Radial. 0.003" 

Adjustment to be Provided by 
the Following Components: , 

Lateral-Converging Magnet:®* 

, Maximum lateral shift of blue beam.±1/4" 

Maximum lateral shift of red beam and 

green beam.±1/8" to ±3/8" 

Average of maximum lateral shift 

of red beam and green beam.±7/32" to ±9/32" 

Radial-Converging Magnet Assembly:® 

For static convergence including 
compensation for dc component 
of dynamic convergence 

(Each beam)..Shift of ±5/8" 

For dynamic convergence' — 

Effected by magnetomotive force 
of parabolic and/or sawtooth 
waveshape synchronized with 
scanning. 

Horizontal: 

Blue pattern— 

Parabola amplitude to 

provide*.Shift of 3/16" to 1/2" 

Sawtooth amplitude to 

provide 00 .Shift of ±50% of the 

shift caused by pa- 
rabola amplitude 

Red pattern & green pattern— 

Parabol a: 

Amplitude to provide* . . . Shift of 1/16" to 5/16" 
Ratio of red-pattern shift 

to green-pattern shift.2/3 to 3/2 

Sawtooth: 

Amplitude to provide 00 . . . . Shift of -60% to +60% 
of the shift caused by 
parabola amplitude 

Difference between red-pattern 
shift and green-pattern shift 
(Shift R - Shift G ).-75% to +75% 


Centering of the raster on the screen may be accomplished by passing 
direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustments for 
optimum convergence and color purity. 

1 shift is the movement.of the regions of dot/crosshatch-generator patternl 
indicated in notes (*) and ( 0<f ). 

1 The direction of movement of the red and green beam is opposite to 
that of the blue beam. 

Indicated values apply when RCA test yoke is used with the 21CYP22. 
,°°: See next page. 
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2ICYP22 

COLOR PICTURE TUBE 



Vertical: 

Blue pattern— 

Parabola amplitude to 

provide* . Shift of -1/8" to +1/16" 

Sawtooth amplitude to 

provide 00 .Shift of -1/16" to +3/16" 

Red pattern &.green pattern— 

Parabola: 

Amplitude to provide*. . . . Shift of 1/8" to 5/16" 

Ratio of red-pattern shift 

to green-pattern shift.2/3 to 3/2 

Sawtooth: 

Amplitude to provide 00 . . Shift of -1/8" to +3/16" 

Difference between red-pattern 
shift and green-pattern shift 
(Shift R - Shift G ).-100% to +100% 

Examples of Use of Design Ranges: 

For ultor voltage of 20000 25000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 

(Of each gun) Voltage. . 3360 to 4000 4200 to 5000 volts 

Grid-No.2-to-Cathode Volt¬ 
age (Each gun) when cir- 
cuit design utilizes 
grid-No.1-ta-cathode 
voltage of -70 volts for 

raster cutoff. 

Grid-No.1-to-Cathode Volt¬ 
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de¬ 
sign utilizes grid-No.2- 
to-cathode voltage of 
200 volts. 

Limiting Circuit Values: 

High-Voltage Circuits: 

In order to minimize the possibility of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the high-voltage -power supply and the grid-Ho . 3 power 
supply be of the limited-energy type with inherent regula¬ 
tion to limit the continuous short-circuit current to 50 

* The parabola ajfipl itude is determined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the blue beam, 
toward the top of the screen; the red beam toward the lower left of; 
the screen; and the green beam toward the lower right of the screen.! 
00 The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 
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130 to 370 130 to 370 volts 


-45 to -100 -45 to -100 volts 











mi I I iamperes. In addition, to prevent cathode damage with 
resultant decrease in tube life, an external resistor having 
a value of 50,000 ohms must be connected between the two bulb 
terminals and the effective resistance between the grid-No.3 
power-supply output capacitor and the grid-No.3 electrode 
should not be less than 50,000 ohms. These resistances should 
be capable of withstanding the maximum instantaneous cur¬ 
rents and voltages in their respective circuits. It is to be 
noted that the high voltage must be connected only to the 
High-Voltage-Supply Terminal— never directly to the Ultor 
Terminal. A resistor of 50,000 ohms must be connected be¬ 
tween the U Itor Terminal and the High-Voltage-Supply Terminal. 

In equ i pment uti I izing awei I -reg u I ated ultor powe r supply, 
the grid-No. 3 -circuit resistance should be limited to 7.5 
megohms. 

Low-Voltage Circuits: 

Effective Grid-No.I-to-Cathode- 

Circuit Resistance (Bach gun).0.75 max. megohm 

When the cathode of each gun is not connected directly 
to the heater, the grid-No.2-to-heater circuit, the grid- 
No. I-t o-heate r circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination wi I I not supply an instantaneous or 
continuous sho rt-c i rcu i t current of more than 300 milliamperes 
total. Such current Iimitat ion wi I I prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
grid-No.2-to-heater circuit, and the grid-No.I-to-heater cir¬ 
cuit should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or continuous short-circuit current of more than 300 milli¬ 
amperes total. Such current limitation will prevent heater 
burnout in case of a momentary internal arc within the tube. 

DEFINITIONS 

Bean Trio. The red beam, green beam, and blue beam passing through a 
common hole in the shadow mask. 

Register. Exact correspondence in position of the centers of beam.trios 
with respect to the centers of the associated phosphor-dot trios. 
Misregister. Lack of correspondence in position of the centers of the , 
beam trios with respect to the centers of the center of the associated 
phosphor-dot trios. 

Displacement. Shift of the position of the beams v«(ith respect to the 
phosphor dots. 

GENERAL CONSIDERATIONS 

X-Ray Warning. Because the 2ICYP22 is designed to be 
operated at ultor voltages as high as 25 kilovolts (de- 
sign-center maximum value), shielding of the 2ICYP22 for 
X-ray radiation may be needed to protect against possible 
injury from prolonged exposure at close range. 
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2ICYP22 \ 

COLOR PICTURE TUBE 

Shatter-Proof Cover Over the Tube Face. Following con¬ 
ventional p i ctu re-tube pract i ce, it is recommended that the 
cabinet be provided with a shatter-proof, glass cover 
over the face of the 2ICYP22 to protect it from being 
struck accidentally and to protect against possible dam¬ 
age resulting from tube implosion under some abnormal 
condition. This safety cover can also provide X-ray pro¬ 
tection when required. 

High Voltages. The high voltages at which cathode-ray 
tubes are operated may be very dangerous. Great care 
should be taken in the design of apparatus to prevent the 
operator from coming in contact with the high voltages. 
Precautions include the enclosing of high-potential ter¬ 
minals and the use of interlocking switches to break the 
primary circuit of the power supply when access to the 
equipment is required. 


REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 
for Type 2ICYP22 is the same as that shown for 
Type 21AXP22-A 
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2ICYP22 

COLOR PICTURE TUBE 
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LOCATION OF RADIAL- 
CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 


LOCATION OF LATERAL¬ 
CONVERGING POLE PIECES 
WITH RESPECT TO GUNS 


HORIZONTAL 
4 OF SCREENV 
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I V|6 MIN. 
UNDISTURBED 
WIDTH 
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NOTE l: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH 
TUBE SEATED IN GAUGE, THE REFERENCE LINE IS DETERMINED 
BY THE INTERSECTION OF THE PLANE CC' OF THE GAUGE WITH 
THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL Wl LL FALL WITH INACIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 
NOTE 3: THE DRAWING SHOWS THE MlNI MUM SIZE AND LOCATION OF 
THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 
THE CONTACT BAND SO AS TO PROV I DE THE REQU I RED CAPAC ITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECT IVE WIDTH OF A FUNNE L PAD IS 5/8". 


V 
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2ICYP22 

CUTOFF DESIGN CHART 


Ef = 6.3 VOLTS 

ULTOR-TO-CATHODE (OF EACH GUN) VOLTS = 20000TO 25000 
GRID-N23-T0-CATH0DE (OF EACH GUN) VOLTScADJUSTED 
FOR FOCUS 
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2ICYP22 

TYPICAL LIGHT-OUTPUT CHARACTERISTICS 
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Color Picture Tube 


THREE-GUM, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 

MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

S upersedes Type 2ICYP2 2 

DATA 

General: 

Electron Guns, Three with Axes Tilted 

Toward Tube Axis.Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 

Voltage (AC or DC) A .6.3 volts 

Current at 6.3 volts.1.6 amp 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l of any gun to all other 
electrodes except the No.l grids 

of the other two guns. 7 fx/i f 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 

other electrodes. 16 mif 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 

guns) to all other electrodes . 9 wj. f 

External conductive coating to grid No.6 {9999 max ‘ 

[2000 min. ^f 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.) . 72% 

Screen, on Inner Surface of Faceplate: 

Type . Aluminized, Tricolor, Phosphor-Dot 

Phosphor (Three separate phosphors, collectively)* . . .P22 
Fluorescence and phosphorescence of 

separate phosphors, respectively . . . Blue, Green, Red 

Persistence of group phosphorescence . Medium 

Dot arrangement.Triangular group consisting of 

bl ue dot, green dot, and red dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width . 19-1/4" 

Height . 15-1/2" 

Projected area.261 sq. in. 

Focusing Method.Electrostatic 

Convergence Method . Magnetic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Horizontal.70° 

Vertical.55° 

Tube Dimensions: 

Overall length . 25-1/32" ± 3/8" 

Diameter . 20-13/16" ± 1/8" 

Weight (Approx.).36-1/2 lbs 
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Operating Position . Tube Axis Horizontal 

(Base pin 12 and V-grooved panel pad on top) 

Caps (Two) . Recessed Small Cavity (JEDEC No.Jl-21) 

Socket.Alden Nos.214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 


Base . . . .Small-Shell Neodiheptal 12-Pin (JEDEC No.B12-131) 
Basing Designation for BOTTOM VIEW.. 14AL 


Pin 1-Heater 

Pin 2-Grid No.l of Red Gun 
Pin 3-Grid No.2 of Red Gun 
Pin 4-Cathode of Red Gun 
Pin 5-Cathode of Green Gun 
Pin 6-Grid No.l 

of Green Gun 
Pin 7-Grid No.2 

of Green Gun 
Pin 9-Grid No .3 
Pin 11-Grid No.2 • 
of B1ue Gun 
Pin 12-Grid No.l 

of B1ue Gun 


Cap* Over 

Pin 2 -Grid No.6,. 



Pin 13-Cathode of Blue Gun 
Pin 14 - Heater 
Cap 
Over 


Collector, High- 
Voltage-Supply 
Terminal 
C - External 


Pin 1 - Ultor (Grid No.4, 
Grid No.5) 


Conductive 
Coating 


Maximum Ratings, Design-Center Values: 

ULTOR-TO-CATHODE (Of each gun) VOLTAGE . . 25000 max. volts 

Between the Ultor Terminal and the High-Voltage-Supply 
Terminal (See Dimensional Outline), it is necessary to 
connect a resistor of 50,000 ohms as described under 
Limiting Circuit Values. The h i ghvo I tage must be connec¬ 


ted to the High-Voltage-Supply Terminal — never directly 
to the Ultor Terminal. 

GRID-No.3-T0-CATH0DE (Of each gunj 

VOLTAGE. 6000 max. volts 

GRID-N 0 . 2 -TO-CATHODE VOLTAGE (Each gun). . 600 max. volts 

GRID-No.1-T0-CATH0DE VOLTAGE (Each gun); 

Negative-bias value. 400 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 
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Equipment Design Ranges: 

With uLtor voltage (Ec 4 k each gun ) 
between 20000 f and 25000 volts 
Grid-No.3 (Focusing 
Elect rode)-to-Cat hode 

(Of each gun) Voltage. . 1.6.8% to 20% ot E C4 k ea ch qun v0 ^ ts 

Grid-No.2-to-Cathode 
Voltage (Each gun) 
when circuit design 
uti1izes grid-No.1- 
to-cathode voltage 
(E c |k) a t fixed value 

for raster cutoff.See Cutoff Design Chart 

Grid-Nc.1-to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
ut i 1izes grid-No.2- 


to-cathode voltage 

(E C2 k) at f'X ed 

value.See Cutoff Design Chart 

Variation in Raster 
Cutoff Between Guns 

in Any Tube.± 21% of average of highest 

and lowest cutoff values 
Grid-No.3 Current. .... -45 to +45 

Grid-No.2 Current 

(Each gun). -5 to +5 y.a 


Percentage of Total Ultor 
Current Supplied by 
Each Gun: 

To Produce White of 
8500° K + 27 M.P.C.D. 
(CIE Coordinates 
x = o. 287, y = 0.316): 


Red gun. 


49 


% 

Blue gun . 


18 


% 

Green qun. 


33 


% 

Ratios of Cathode Currents: 





To Produce White of 

8500 0 K + 27 M.P.C.D. 

(CIE Coordinates 





x = 0.287, y = 0.316): 

Min. 

Typical 

Max . 


Red cathode to 





green cathode. . . . 

Red cathode to 

1.2 

1.5 

1.8 


blue cathode .... 

2.1 

2.7 

3-3 



Maximum Raster Shift in 


Any Direction from 

Screen Center*. 7/8 inch 
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Maximum Required Displacements 
of Beam Trios with Respect to 
Associated Phosphor-Dot Trios: 

Uniform in any direction over 

entire screen area.0.005"* 

Adjustment to be Provided by 
the Following Components: 

Lateral-Converging Magnet:*’® 

Maximum lateral shift of blue beam.±1/4" 

Maximum lateral shift of red beam and 

green beam.±1/8" to ±3/8" 

Average of maximum lateral shift 

of red beam and green beam ...... ±7/32" to +9/32" 

Radial-Converging Magnet Assembly:* 

For static convergence including 
compensation for dc component 
of dynamic convergence 

(Each beam).Shift of ±5/8" 

For dynamic convergence#— 

Effected by magnetomotive force 
of parabolic and/or sawtooth 
waveshape synchronized with 
scanning. 

Horizontal: 

Blue pattern— 

Parabola amplitude to 

provide*.Shift of 3/16" to 1/2" 

Sawtooth amplitude to 

provide®.Shift of ±50% of the 

shift caused by pa¬ 
rabol a amplitude 

Red pattern & green pattern— 

Parabola: 

Amplitude to provide*. . . .Shift of 1/16" to 5/16" 
Ratio of red-pattern shift 

to green-pattern shift.2/3 to 3/2 

Sawtooth: 

Amplitude to provide®.Shift of -60% to +60% 

of the shift caused by 
parabola amplitude 

Difference between red- 
pattern shift and green- 
pattern shift (Shift R - 

Shift G ).-75% to +75% 

Vertical ; 

Blue pattern— 

Parabola ampl itude to 

provide* . Shift of -1/8" to +1/16" 

Sawtooth amplitude to 

provide®.Shift of -1/16" to +3/16" 
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Red pattern & green pattern— 

Parabola: 

Amplitude to provide*. . . . Shift of 1/8" to 5/16" 
Ratio of red-pattern shift 

to green-pattern shift.2/3 to 3/2 

Sawtooth: 

Amplitude to provide*. . . Shift of -1/8" to +3/16" 
Difference between red- 
pattern shift and green- 
pattern shift (Shift R - 

Shift G ).-100% to +100% 


Examples of Use of Design Ranges: 


For uLtor voltage of 

Grid-No.3 (Focusing 
Elect rode)-to-Cathode 
(Of each gun) Voltage. . 

Grid-No.2-to-Cathode 
Voltage (Each gun) when 
circuit design utilizes 
g rid-No.1-to-cathode 
voltage of -70 volts 
for raster cutoff. . . . 

Grid-No.1-to-Cathode 
Voltage (Each gun) for 
Visual Extinction of 
Focused Raster when 
circuit design utilizes 
g rid-No.2-to-cat hode 
voltage of 200 volts . . 


20000 25000 volts 


3360 to 4000 4200 to 5000 volts 


130 to 370 130 to 370 volts 


-45 to -100 -45 to -100 volts 


Limiting Circuit Values: 

High-Voltage Circuits; 

In order to minimize the possibility of damage to the 
tube caused by a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-No .3 power 
supply be of the limited-energy type with inherent regula¬ 
tion to limit the cont i nous short-circuit current to 50 
mi I Iiamperes. In addition, to prevent cathode damage with 
resultant decrease in tube life, an external resistor having 
a value of 50,000 ohms must be connected between the two bulb 
terminals and the effective resistance between the grid-No .3 
power-supply output capacitor and the grid-No .3 electrode 
should not be less than 50,000 ohms. These resistances should 
be capable of withstanding the maximum instantaneous cur¬ 
rents and voltages in their respective circuits. It is to be 
noted that the high voltage must be connected only to the 
High-Voltage-Supply Terminal— never directly to the Ultor 
Terminal. A resistor of 50,000 ohms must be connected be¬ 
tween the Ultor Terminal and the High-VoItage-Supply Terminal. 

In equipment utilizing a well-regulated high-voltage 
power supply, the grid-No.3-circuit resistance should be 
limited to 7.5 megohms. 
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The maximum dc current capability of the high-voltage 
power supply should be limited to a value-of 1100 /jl a as 
measured by a dc ammeter in the lead from the high-voltage 
power supply to the high-voltage terminal of the tube. The 
product of the maximum current capability and the maxi¬ 
mum dc voltage between the high-voltage terminal and any 
cathode of the tube, as measured by an electrostatic volt¬ 
meter, should not exceed 25 watts. 

Loio-Voltage Circuits: 

Effective Grid-No.I-to-Cathode- 

Circuit Resistance (Each gun). 0.75 max. megohm 

When the cathode of each gun is not connected directly 
to the heater, the grid-No. 2 -to-heater circuit, the grid- 
No.l-to-heater circuit, and the cathode-to-heater circuit 
should each have an impedance such that their respective power 
sources in combination will not supply an instantaneous or 
continuous short-circuit current of more than 300 milliamperes 
total. Such current Iimitation wi I I prevent heater burnout in 
case of a momentary internal arc within the tube. 

When the cathode is connected directly to the heater, the 
g rid-No. 2 -to-heater c i rcu i t, and the grid-No. l-to-heater c i r- 
cuit should each have an impedance such that their respective 
power sources in combination will not supply an instantaneous 
or continuous short-circuit current of more than 300 milli¬ 
amperes total. Such current limitation will prevent heater 
burnout in case of a momentary internal arc within the tube. 

A For maximum cathode life, it is recommended that the heater supply be 
regulated. When current regulation is employed, the regulator should 
be designed to provide a heater current of 1.5 amperes with variations 
not exceeding ± 3 * under normal line-voltage variations. When voltage 
regulation is employed, the regulator should be designed to provide a 
heater voltage of 5.5 volts with variations not exceeding ± 6 * under 
normal line-voltage variations. 

• For Curves, see front of this Section. 

★ Connect high-voltage supply to this cap and also connect 50,000-ohm 
resistor between this cap and cap over pin 1 (ultor cap). 

f Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 20,000 volts. 

4 Centering of the raster on the screen may be accomplished by passing 
direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustments for 
optimum convergence and color purity. 

♦ If this displacement is accomplished by means of a purifying magnet 
located on the neck of the tube, the equivalent raster movement is 
about 3/4". 

^ Shift is the movement of the regions of dot/crosshatch-generator pattern 
indicated in notes (*) and (« 8 >). 

® The direction of movement of the red and green beam is opposite to 
that of the blue beam. 

# indicated values apply when RCA test yoke is, used with this color 
picture tube. 

* The parabola amplitude is determined by the average value of the shifts 
at the extremities of the respective horizontal and vertical axes of 
the screen with convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the blue beam 
toward the top of the screen; the red beam toward the lower left of 
the screen; and the green beam toward the lower right of the screen. 

# The sawtooth amplitude is determined by the difference between the 
shifts at the extremities of the respective horizontal and vertical 
axes of the screen. Positive amplitude indicates that the shift at 
the right or bottom of the screen is greater than the shift at the 
left or top of the screen. 
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DEFINITIONS 

Bean Trio. The red beam, green beam, and blue beam passing through a 
common hole in the shadow mask. 

Register. Exact correspondence in position of the centers of beam trios 
with respect to the centers of the associated phosphor-dot trios. 
Misregister . Lack of correspondence in position of the centers of the 
beam trios with respect to the centers of the center of the associated 
phosphor-dot trios. 

Displacement. Shift of the position of the beams with respect to the 
phosphor dots. 


GENERAL CONSIDERATIONS 

X-Ray-Warning . Because this color picture tube is de¬ 
signed to be operated at ultor voItages as high as 25 kilovolts 
(Design-center maximum value), shieIding of this color picture 
tube for X-ray radiation may be needed to protect against 
possible injury from prolonged exposure at close range. 

Shatter-Proof Cover Over the Tube Face. Fol lowing 
conventional picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of this color picture tube to protect it from 
being struck accidentally and to protect against possible 
damage resulting from tube implosion under some abnormal 
condition. This safety cover can also provide X-ray protection 
when required. 

High Voltages. The high voltages at which cathode-ray 
tubes are operated may be very dangerous. Great care should 
be taken in the design of apparatus to prevent the operator 
from coming in contact with the high voltages. Precautions 
include the inclosing of high-potential terminals and the use 
of interlocking switches to break the primary circuit of the 
power supply when access to the equipment is required. 


REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 
for Type 2ICYP22-A is the same as that shown for 
Type 21AXP22-A 
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PLACE TUBE 
IN TV SET SO 
THAT PANEL 
PAD WITH 
V-GROOVE i 
IS TOPMOST / 


ULTOR TERMINAL^. 

RECESSED / 
SMALL CAVITY CAP 
JEDEC Nfi JI-21 



/ HIGH- 
/VOLTAGE 
/ SUPPLY 
' TERMINAL 
RECESSED 
— SMALL 
CAVITY CAP 
JEDEC NSJI-21 


^•3 PAIRS OF 
PADS ON 
BULB „ 
SPACED 120 


- 20'3/, 6 i '/ 8 — 

MOLD- 

MATCH LINE\ SEAL LINE 


- 5 °^lL o 

.562" R.^ -t|r-5°c 


PANEL ^ L 
SECTION\L 
SEE DETAIL^ F 


? V /J 

4 ^6 EXTERNAL 
I CONDUCTIVE 
COATING 
(NOTE 3) 



'INSULATING 
COATING 
(NOTE 4) 


^ RADIAL-CONVERGING 
POLE PIECES 
—-LATERAL- CONVERGING 
POLE PIECES 
SMALL-SHELL NEODIHEPTAL 
12-PIN BASE 
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NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF REFER¬ 
ENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH TUBE SEATED 
IN GAUGE, THE REFERENCE LINE IS DETERMINED BY THE INTERSECTION 
OF THE PLANE CC 1 OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 
THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 
THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECTIVE WIDTH OF A FUNNEL PAD IS 5/8". 
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CUTOFF DESIGN CHART 
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TYPICAL LIGHT-OUTPUT CHARACTERISTICS 


E^=6.3 VOLTS 

GRID-N® 3 -TO-CATHODE (OF EACH GUN) VOLTS = ADJUSTED FOR 
FOCUS 

DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR- | 
RENT TO PRODUCE 8500° K+27 M.P.C.D. WHITE LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 
TO PRODUCE 8500° K+27 M.P.C.D. WHITE: 

RED GUN: 50<7o 

BLUE GUN: 19 °7o 

GREEN GUN: 31 °7o 

RASTER SIZE: &W'* \A}/ 2 " CENTERED ON TUBE FACE. , 

»MEASURED WITHIN 5^-DlAMETER AREA CENTERED ON TUBE FACEJ 



600 800 1000 
ULTOR MICROAMPERES 


1600 


92CM-94I7 
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PICTURE TUBE 

RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

With heater having controlled warm-up time 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 6.3 

. . 0.6 

. . 11 


vol ts 
amp 
sec 


External conductive coating to ultor. 


Current 

Warm-up time (Average). 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes .... 6 p/if 

Cathode to all other electrodes. 5 pp'f 

J2500 max. ppf 

[2000 min. p/if 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).76% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1uminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.Medium-Short 

Focusing Method . Electrostatic 

Deflection Method . . .Magnetic 

Deflection Angles (Approx.) 

Diagonal. 110° 

Horizontal.105° 

Vertical.87° 

'Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.14-11/16" ±5/16" 

Greatest width.20-1/4" ± 1/8" 

Greatest height . 16-3/8" ± 1/8" 

Diagonal. 21-3/8" ± 1/8" 

Neck length.5-7/16" + 3/16" - 1/8" 

Radius of curvature of faceplate 

(External surface).28-1/2" 

Screen Dimensions (Minimum): 

Greatest width.19-1/16" 

Greatest height . 15-1/16" 

Diagonal.20-1/4" 

Projected area. 262 sq. in. 

Weight (Approx.).22 1 bsl 

[Operating Position.Any| 

Cap.Recessed Small Cavity (JEDEC No.Jl—21) 

Bulb.J171G1/Kl| 

Base.Small-Button Eightar 7-Pin, 

Arrangement 2, (JEDEC No.B7-183) 
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Basing Designation for BOTTOM VIEW. 

Pin 1 - Heater 
Pin 2-Grid No.l 
Pin 3 - Grid No.2 
•Pin 4 - Grid No.4 
Pin 6 - Grid No.l 
Pin 7 - Cathode 
Pin 8 - Heater 


GRID-DRIVE* SERVICE 


8HR 



Cap - Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative vaiue . 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 

Negative-peak value. 

Negative-bias value.. . 

Positive-bias value. 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period .... 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor voltage (E C5 f i ) between 15000® and 20000 volts 
and grid-Mo.2 voltage (Ec 2 k) between 200 and 500 volts 
Grid-No.4 Voltage for focus§ ... 0 to 500 volts 

Grid-No.1 Voltage (E Cl k) 


cathode 


20000 

max. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

vol ts 

500 

max. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

volts 

2 

max. 

volts 

410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

volts 


for visual extino¬ 
tion of focused raster 


.See Raster-Cutoff-Range Chart 
for Grid-Drive Service 


Grid No.l Video Drive 
from Raster Cutoff 
(Black 1evel): 

White-level value 

(Peak positive).Same value as determined for 

E c± k except video drive is a 
positive voltage 

Grid-No .4 Current.-25 to +25 yua 

[Grid-No.2 Current.-15 to +15 i±a 

Field Strength of Adjust¬ 
able Centering Magnet* . 0 to 8 gausses 
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PICTURE TUBE 




Examples of Use of Design Ranges: 


With ultor voltage of 

16000 

volts 

and grid-No.2 voltage of 

400 

volts 

Grid-No.4 Voltage for focus. . . 

0 to 500 

volts 

Grid-No.1 Voltage for 
visual extinction of 
focused raster . 

-36 to -94 

volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(B1ack 1evel): 

White-level value. 

36 to 94 

volts 

Maximum Circuit Values: j 

Grid-No.1-Circuit Resistance . . . 

.... 1.5 max. 

megohms 


CATHODE-DRIVE® SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid Mo.i 


Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE . 20000 max. volts 

GRID-N 0 . 4 -TO-GRID-N 0 .I (FOCUSING) VOLTAGE: 

Positive value. 1000 max. volts 

Negative value. 500 max. volts 

iGRID-No.2-T0-GRID-No.l VOLTAGE . 640 max. volts 

GRID-No.2-T0-CATH0DE VOLTAGE . 500 max. volts 

CATHODE^-TO-GR I D-No. 1 VOLTAGE: 

Positive-peak value. .. 200 max. volts 

Positive-bias value. 140 max. volts 

Negative-bias value. .. 0 max. volts 

Negative-peak value. 2 max. volts 

PEAK'HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up .period 

not exceeding 15 seconds. 410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 


Equipment Design Ranges: 

With any ultor-io-grid-No. 1 voltage (F,c 5 g 1) between iqooo® 
and 20000 volts and grid-No. 2-to-grid-Mo. 1 voltage (Ec 2 g 1) 
between 225 and 640 volts 
Grid-No. 4-to-Grid-No. 1 

Voltage for focus§.0 to 500 volts 

Cathode-to-Grid-No.l 
Voltage (Ekg 1 ) for 
visual extinction 

of focused raster . See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 
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Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value 


(Peak negative). 

Same value as determined for 
Ekg 1 except video drive is a 

J negative voltage 

Grid-No.4 Current. 

-25 to +25 


Grid-No.2 Current. 

Field Strength of Adjust- 

-15 to +15 

M a 

able Centering Magnet* .... 
Examples of Use of Design Ranges: 

Vith ulto r-to-grid- 

0 to 8 

gausses 

No.1 voltage of 
and grid-No.2-to-grid- 

16000 

volts 

No.1 voltage of 

Grid-No.4-to-Grid-No.1 

400 

volts 

Voltage for focus. 

Cathode-to-Grid-No.1 

Voltage for visual 
extinction of focused 

0 to 500 

volts 

raster . 

Cathode-to-Grid-No. 1 

Video Drive from Raster 

Cutoff (Black 1evel): 

36 to 78 

volts 

White-level value. 

Maximum Circuit Values: 

-36 to -78 

vol ts 


Grid-No.l-Circuit Resistance . 1.5 max. megohms 


A Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

# Brightness and focus quality decrease with decreasing ultor voltage. 
In general, the ultor voltage should not be less than 15,000 volts. 

§ The grid-No.4 voltage or grid-No.4-to-grid-No.l voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.i voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.i 
voltage) within design ranges shown for these items. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth’s magnetic field can cause as much as 1/2-inch deflec¬ 
tion of the spot from the center of the tube face. 

■ Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid N0.1 and the other 
elect rodes. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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NOTE |: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND U'LTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC» OF 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT¬ 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE H: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICA¬ 
TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 

ULT0R-T0-GRID-N2I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 

|RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

I RASTER SIZE = I8"x l3>/2" 


GRID-DRIVE SERVICE 
E-f = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID N— | BIASED NEGATIVE WITH I 
RESPECT TO CATHODE TO GIVE | 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I8"x \ 3 l / 2 " 



10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 
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2IDEP4-A 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E-fr = 6.3 VOLTS 

ULTOR-TO-GRID-N2I VOLTS = 
15000 TO 20000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 
E^=6.3 VOLTS 

ULTOR VOLTS = 15000 TO 20000 
GRID N2| BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
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PICTURE TUBE 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE FOCUS 



ALUM IN I ZED SCREEN 
MAGNETIC DEFLECTION 


DATA 


General: 

Heater, for Uni potential Cathode: 

Voltage.6.3.ac or dc volts! 

Current.0.6.amp] 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes .... 6 jjyxf 

Cathode to all other electrodes. 5 /x/xf 

External conductive coating to ultor. . . f^OO m ^ x * 

[1500 min. /x/xf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).73% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence ..White 

Persistence.Short 

Focusing Method . Electrostati 

Deflection Method.Magnetic] 

Deflection Angles (Approx.): 

Diagonal. ..110° 

Horizontal.105° 

Vertical. 87° 

Electron Gun. Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.14-7/16" ± 5/16" 

Greatest width.20-1/4" ± 1/8" 

Greatest height ..16-3/8" ± 1/8"| 

Diagonal.21-3/8" ± 1/8" 

Neck length.5-7/16" ± l/8"j 

Screen Dimensions (Minimum): 

Greatest width. 19-1/16"] 

Greatest height . 15-1/16" 

Diagonal.20-1/4" 

Projected area. 262 sq. in. 

Weight (Approx.)..23 lbs 

Operating Position.Anyj 

Cap.Recessed Small Cavity (JETEC No.J1-21) 

Bulb.J171 (110°) 

Socket..Ucinite Part No. 115446, or equivalent! 

Base.. Small-Button Eightar 7-Pin, 

Arrangement 2, (JETEC No.B7-183) 

Basing Designation for BOTTOM VIEW.8HR| 

Pin 1-Heater ( ?) n .c Cap-Ultor 

Pin 2-Grid No.l ( Grid No *^' 

Pin 3-Grid No.2 ppEEEJ yp Grid No.5, 

Pin 4-Grid No.4 L^-===^__I Collector) 

Pin 6-Grid No.l ©C /\7© C-External 

Pin 7-Cathode rVi-rC Conductive 

Pin 8-Heater ^ ^ Coating 
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6R1D-DR1VE A SERVICE 


Unless otherwise specified, 

voltage values are positive 

with respect 

to cathode 


Maximum Ratings, Design-Center 

Values : 


ULTOR VOLTAGE. 

J18000 max. 
. 112000® min. 

vol ts 
vol ts 

GRID-No.4 VOLTAGE: 



Positive value . 


vol ts 

Negative value . 


vol ts 

GRID-No.2 VOLTAGE. 

GRID-No.1 VOLTAGE: 


vol ts 

vol ts 

Negative peak value. 


Negative bias value. 


vol ts 

Positive bias value. 


vol ts 

Positive peak value. 

PEAK HEATER-CATHODE VOLTAGE: 


vol ts 

Heater negative wi th respect to cathode. 180 max. 

vol ts 

Heater positive wi th respect to cathode. 180 max. 

vol ts 

Equipment Design Ranges: 



With any ultor voltage (Ecsk) 

between 12000 and 18000 

volts 

and grid-Ho.2 voltage (E c k) between 200 and 500 volts j 

Grid-No.4-Voltage for 


vol ts 

focus§ . 

Grid-No.1 Voltage ( E c t k ) 

. 0 to 400 


for visual extinction 



of focused raster. 

.See Raster-Cutoff-Range Chart 


for Grid-Drive 

Service 

Grid-No.1 Video Drive from 



Raster Cutoff 



(B1 ack Level ): 

White-level value 



( Peak positive) .. 

. Same value as determined for 
Erik except video drive is a 


positive 

voltage 

Grid-No.4 Current. 

-25 to +25 

^a 

Grid-No.2 Current. 

Field Strength of Adjustable 

-15 to +15 

/ia 

Centering Magnet*. 

0 to 8 

gausses 

Examples of Use of Design Ranges: 


With ultor voltage of 

14000 16000 

volts 

and grid-No. 2 voltage of 
Grid-No.4 Voltage for 

300 400 

volts 

focus. 

Grid-No.1 Voltage for 

0 to 400 0 to 400 

vol ts 

visual extinction 
of focused raster. 

-28 to -72 -36 to -94 

vol ts 

See next page. 
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PICTURE TUBE 



Grid-No.1 Video Drive 
from Raster Cutoff 
(B1ack Level): 

White-level value. 28 to 72 36 to 94 volts 

Maximum Circuit Values: 

iGrid-No.l-Circuit Resistance . 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage valu 
with respect to grid Ro.i 

Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE . 

GRID-No.4-T0-GRID-No.l VOLTAGE: 

Posi t i ve val ue. 

Negative value . 

GRID-N 0 . 2 -TO-GRID-N 0 .I VOLTAGE . 

!GRID-No.2-T0-CATH0DE VOLTAGE . 

jCATHODE-TO-GRID-No.l VOLTAGE: 

Positive peak value. 

Positive bias value. 

Negative bias value. 

Negative peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 

Heater positive wi th respect to cathode. 

[Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (.Ec 5 gj) between 12000 
2nd 18000 volts and grid-Uo. 2-to-grid-Ho.1 voltage (Ec 2 g 1 ) 
between 225 and 640 volts 

|G r i d~No.4-to-Grid-No. 1 

Voltage for focus§. 0 to 400 volts 

Cathode-to-Grid-No.1 
Voltage (Ekg|) for 
visual extinction 

of focused raster . See Raster-Cutoff-Range Charts 

for Cathode-Drive Service 

Cat hode-to-G rid-No.1 
Video Drive from 
Raster Cutoff 
(B1 ack Level): 

White-level value 

(Peak negative).. Same value as determined for 

Ekg| except video drive is a 
negative voltage 

Grid-No.4 Current. -25 to +25 

A ,®,See next page. 


ues are 

1 

post 

t ive 


J18000 

max. 

vol 

ts 

[12000® 

min. 

vol 

ts 

1000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

640 

max. 

vol 

ts 

500 

max. 

vol 

ts 

200 

max. 

vol 

ts 

140 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 
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PICTURE TUBE 



Grid-No.2 Current. ...... 

-15 

to +15 

/xa 

Field Strength of 

Adjustable 

Centering Magnet*. 

0 

to 8 

gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 

N0.1 voltage of 14000 

16000 

volts 

and grid-No.2-to-grid- 
No.1 voltage of 

300 

400 

vol ts 

Grid-No.4-to-Grid- 
No.1 Voltage 

for focus. 

0 to 400 

0 to 400 

vol ts 

Cathode-to-Grid-No. 1 

Voltage for 

visual extinction 

of focused raster. 

28 to 60 

36 to 78 

vol ts 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(B1ack Level): 

White-level value. 

-28 to -60 

-36 to -78 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance . 


1.5 max. 

megohms 


Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

® This value is a working design-center minimum. The equivalent absolute 
minimum ultor—, or ultor—to—grid—No. 1 voltage is 11,000 volts, below 
which the serviceabi1ity of the 21DFP4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor-, or ultor-to-grid-No.1 voltage is never less that 11.000 volts. 
§ The grid-No.4 voltage or grid-No.4-to-grid-No. 1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to~ 
grid-No.l voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3 / 8 -inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth’s magnetic field can cause as much as l/2-inch deflec¬ 
tion of the spot from the center of the tube face. 
m Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 

Curves and Charts shown under Type 2ICEP4 
also apply to the 2IDFP4 
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PICTURE TUBE 


DETAIL SHOWING EXTERNAL CONDUCTIVE COATING 




EXTERNAL 

CONDUCTIVE 

COATING 


REFERENCE LINE 
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PICTURE TUBE 



20 >/ 4 "± '/q" 



(NOTE 3) 
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PICTURE TUBE 




NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXISANDULTOR TERMINAL 
BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF 
± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF REF¬ 
ERENCE-LINE GAUGE JETEC No.126 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERM I NED BY THE INTERSECTION OF THE PLANE CC' OF 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RI GI DLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 
SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 
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Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 450 ±5% ma 

Heater Warm-Up Time (Average). 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . . 6 jujuf 

Cathode to all other electrodes. ... 5 /x/zf 

External conductive coating to ultor . m ^ x ‘ 

3 [1700 min. jujuf 


Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Facepl ate.Fi 1 tergl ass 

Light transmission (Approx.) . 76% 


Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 


Mechanical: 

Operating Position.Any 

Weight (Approx.).20 1 bs 

Overall Length . 14-11/16" +5/16" - 5/8" 

Neck Length.5-7/16" + 1/8" - 7/16" 

Projected Area of Screen. 262 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb Jiji fc/K sheets 
at the front, of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Bases (Alternates): 

Small-Button Eightar 7-Pin, Arrangement 2, 

(JEDEC No.B7-183) 

Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pin 1-Heater 
Pi n 2 - Grid No. 1 
Pi n 3 - Grid No.2 
Pin 4 - Grid No.4 
Pin 6 - Grid No. 1 
Pi n 7 - Cathode 
Pin 8- Heater 



Cap - U1 tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 19800 max. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 1100 max. volts 

Negative value. 550 max. volts 

GRID-No.2 VOLTAGE. 550 max. volts 

GRID-No.1 VOLTAGE: 

Negative peak value. 220 max. volts 

Negative bias value. 154 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During Equipment warm-up period 

not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period . . . 200 max. volts 

Heater positive with 

respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 

and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus. 0 to 400 volts 

Grid-No.1 Voltage for visual extinction 

of focused raster.-35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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PICTURE TUBE 


* 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS_MAGNETIC DEFLECTION 


DATA 

General: 


Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10% .amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes .... 6 /ifi f 

Cathode to all other electrodes. 5 /i/if 

External conductive coating to ultor. . . /2500 max. mif 

\2000 min. fi/if 

Faceplate, Spherical...Filterglass 

Light transmission (Approx.).74% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1uminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.• Short 

Focusing Method.'.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.17" ± 3 / 8 " 

Greatest width.20-1/4" ± 1/8" 

Greatest height . I 6 - 3 / 8 " ± 1/8" 

Diagonal.21-3/8" ± 1/8" 

Neck length.4-1/2" ± 3 /I 6 " 

Screen Dimensions (Minimum): 

Greatest width.19-1/16" 

Greatest height . 15-1/16" 

Diagonal.20-1/4" 

Projected area. 262 sq. in. 

Weight (Approx.).24 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Bulb. J171D2/E1 

Base.Short Small-Shell Duodecal 6-Pin (JETEC Group 4, 

No.B6-203), or Smal1-Shel1 Duodecal 6 -Pin 
(JETEC Group 4, N 0 .B 6 - 63 ) 
Basing Designation for BOTTOM VIEW.12L 

Pin 1-Heater 0 Cap-Ultor 

Pin 2-Grid No.l (Grid No.3, 

Pin 6-Grid No.4 ( VE::J \ Grid No.5, 

Pin 10-Grid No.2 Ji/^v Collector) 
Pin 11-Cathode /S\/® C-External 

Pin 12-Heater (JKJU^n) Conductive 

__ Coat i ng_ 
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PICTURE TUBE 




ULTOR VOLTAGE. 

f20000 
112000* 

max. 

min. 

vol ts 
vol ts 

GR!O-No.4 (FOCUSING) VOLTAGE: 




Positive value . 

1000 

max. 

vol ts 

Negative value . 

500 

max. 

vol ts 

GRID-No.2 VOLTAGE. 

GR1D-No.1 VOLTAGE: 

500 

max. 

vol ts 

Negative-peak value. 

200 

max. 

vol ts 

Negative-bias value. 

140 

max. 

vol ts 

Positive-bias value. 

0 

max. 

vol ts 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

9 

max. 

vol ts 

Heater negative with respect to cathode: 




During equipment warm-up period 




not exceeding 15 seconds . 

410 

max. 

vol ts 

After equipment warm-up period . . . 

180 

max. 

vol ts 

Heater positive with respect to cathode. 

180 

max. 

vol ts 


GRID-DR1VE A SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 


Equipment Design Ranges: 

With any ultor voltage (E Cs k) between 12000 and 20000 volts 
and gnd-No.2 voltage (Ec 2 k) between 200 and 500 volts 
Grid-No.4 Voltage for 


focus§ 

lGrid-No.1 Voltage (Ec ( k) 
for visual extinetion 
of focused raster. . . 

Grid-No.1 Video Drive 
from Raster Cutoff 
(B1 ack Level): 
White-level value 
(Peak positive). . . . 


-50 to +400 


vol ts 


See Raster-Cutoff-Range Chart 
for Grid-Drive Service 


Grid-No.4 Current. 

Grid-No.2 Current. 

Field Strength of Adjust¬ 
able Centering Magnet* . . 

Examples of Use of Design Ranges: 

With ultor voltage of 
and grid-No.2 voltage of 
|Grid-No.4 Voltage for 

focus. 


Same value as determined for 
Ec | k except video drive is a 
positive voltage 


-25 to +25 
-15 to +15 

0 to 8 


16000 
300 


0 to 400 


gausses 


volts 

volts 


vol ts 


*,*,§,*: 


See next page. 
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V* 


Grid-No.1 Voltage for 
visual extinction of 

focused raster. -28 to -72 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(B1ack Level ): 

White-level value. 28 to 72 volts 

Maximum Circuit Values: 

Grid-No.1—Circuit Resistance . 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 


Unless otherwise specified, voltage val 

ues are 

posi 

tive 

with respect to grid No. 

Maximum and Minimum Ratings, Design-Center 

ULT0R-T0-GRID-No.1 VOLTAGE . 

1 

Values 

J20000 

max. 

vol ts 


1l2000' & 

min. 

vol ts 

iGRID-No. 4-TO-GR ID-No.l VOLTAGE: 

Positive value . 

1000 

max. 

vol ts 

Negative value . 

500 

max. 

vol ts 

GRID-No.2-T0-GRID-No.l VOLTAGE . 

640 

max. 

vol ts 

GRID-No.2-TO-CATHODE VOLTAGE . 

500 

max. 

volts 

:CATH0DE-T0-GRID-No.l VOLTAGE: 

Positive-peak value.: 

200 

max. 

vol ts 

Positive-bias value. 

140 

max. 

vol ts 

Negative-bias value. 

0 

max. 

vol ts 

Negative-peak value. 

2 

max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative wi th respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

410 

max. 

vol ts 

After equipment warm-up period . . . 

180 

max. 

vol ts 

Heater positive wi th respect to cathode. 

180 

max. 

vol ts 

Equipment Design Ranges: 


With any ultor-to-grid-No.l voltage (Ec 5 g}) between 12000 
and 20000 volts and grid-No. 2-to-grid-No. 1 voltage (Ec z g i> 


between 225 and 640 volts 
Grid-No.4-to-Grid-No.1 

Voltage for focus§. 0 to 450 volts 

Cathode-to-Grid-No.1 
Voltage (Ekg f ) for 
visual extinction 

of focused raster. See Raster-Cutoff-Range Chart 

for Cathode-Dnve Service 


I , , ,*, ■ See next page. _ | 
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PICTURE TUBE 


Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black Level): 

White-level value 

(Peak negative). Same value as determined for 


E[<g | except video drive is a 
negative voltage 


Grid-No.4 Current . 

-25 to+25 

Ata 

Grid-No.2 Current . 

-15 to +15 

/J3. 

Field Strength of Adjust¬ 
able Centering Magnet*. . . 

0 to 8 

gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 
No.l voltage of 

26000 

VO Its 

and grid-No.2-to-grid- 
No.i voltage of 

300 

volts 

Grid-No.4-to-Grid-No.1 

Voltage for focus . 

0 to 400 

vol ts 

Cathode-to-Grid-No.1 

Vol tage for v i sual 
extinction of focused 
raster. 

28 to 60 

vol ts 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(B1ack Level): 

White-level value . 

-28 to-60 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. . . , 

. . . . 1.5 max . 

megohms 


A Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

* This value is a working design-center minimum. The equivalent abso¬ 
lute minimum ultor- or ultor-to-grid-No. 1 voltage is 11,000 volts, be¬ 
low which the serviceabi1ity of the 21DLP4 will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating condi¬ 
tions involving supply-voltage variation and equipment variation the 
absolute minimum ultor- or ultor-to-grid-No.1 voltage - is never less 
t han 11,000 volts. 

* The grid-No.4 voltage or grid-No.4-to-grid-No. 1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.i voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 

* Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/16-inch 
radius concentric with the center of the tube face. It is to be 
noted that the earth’s magnetic field can cause as much as 1/2-inch 
deflection of the spot from the center of the tube face. 

m Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.i and the other 
electrodes. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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PICTURE TUBE 




NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-L I NE GAUGE J ETEC No.G-I 16 ( SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE 
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE 
GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT¬ 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDICA¬ 
TED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
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AVERAGE DRIVE CHARACTERISTICS 



CATHODE-DRIVE SERVICE 

E f = 6.3 VOLTS 
| ULTOR-TO-GRID-No.1 
VOLTS = 16000 
[CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

| RASTER FOCUSED AT AVERAGE 
BRIGHTNESS. 

I-RASTER SIZE* 18"X 13-1 /2 " 


GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 
ULTOR VOLTS - 16000 

GRID NO. 1 BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER j 
CUTOFF. 

RASTER FOCUSED AT 
AVERAGE BRIGHTNESS. 

RASTER SIZE - 18 n xl3-l/2" 



10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

ELECTRON TUBE DIVISION- 92CS-9143R1 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 





AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 

Ef * 6.3 VOLTS 

U LT OR—T 0—GR1D—No. 1 

VOLTS = 12000 TO 20000 
CATHODE BIASED POSITIVE 
WITH RESPECT TO GRI D No.l 
TO GIVE FOCUSED RASTER 
CUTOFF. 

GRID-DRIVE SERVICE 

E f = 6.3 VOLTS 

ULTOR VOLTS = 

12000 TO 20000 

GRID No.l BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 
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2IDSP4 

PICTURE TUBE X 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 

Current . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . . 
Cathode to all other electrodes . . . 

External conductive coating to ultor. 
Faceplate, Spherical. 


Light transmission (Approx.).74% 

Phosphor ( For Curves, see front of this Section) . . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.Medium-Short 

Focusing Method . Electrostatic 

Def 1 ect i on Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.18" + 3/8" 

Greatest width.20-1/4" ± 1/8" 

Greatest height . 16-3/8" ± 1/8" 

Diagonal.21-3/8" ± 1/8" 

Neck length.5-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface) . . 33" 
Screen Dimensions (Minimum): 

Greatest width.19-1/16" 

Greatest height . 15-1/16" 

Diagonal.20-1/4" 

Projected area. 262 sq. in. 

Weight (Approx.).24 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb...J171 D2/E1 

Base. Small-Shell Duodecal 6-Pin, Arrangement 1 

(JEDEC Group 4, N0.B6-63), or 
Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.B6-203) 


6.3 volts 

0.6 amp 

6 fifif 

5 w f 

/2500 max. /i/if 

\2000 min. /i/if 
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PICTURE TUBE 



Bas i 

ing Designation 

for BOTTOM VIEW. . 

.12 

Pin 

1 - Heater 

(*) 

Cap - U1 tor 

Pin 

2 - Grid No. 1 

xj T\ 

(Grid No.3, 

Pin 

6 - Grid No.4 


Grid No.5, 

Pin 

10-Grid No.2 


Col lector) 

Pin 

11 - Cathode 


C - External 

Pin 

12 - Heater 


Conductive 



©*© 

Coating 


CATHODE-DRIVE* SERVICE 


Unless otherwise specified, 
are positive with respect 

Maximum and Minimum Ratings, Design- 

ULT0R-T0-GR1D-No.1 VOLTAGE. 

voltage values 
to grid No. 1 

-Center Values: 

f20000 max. 

vol ts 

(12000* 

min. 

vol ts 

GRID-N 0 . 4 -TO-GRID-N 0 .1 VOLTAGE: 

Positive value. 

. . 1000 

max. 

vol ts 

Negative value. 

. . 500 

max. 

vol ts 

GRID-No.2-TO-GRID-No.1 VOLTAGE. . . 

. . 64 

max. 

volts 

GRID-No.2-T0-CATH0DE VOLTAGE. . . . 

. . 64 

max. 

vol ts 

CATHODE-TO-GRID-No.l VOLTAGE: 

Positive-peak value . 

. . 200 

max. 

vol ts 

Positive-bias value . 

. . 140 

max. 

vol ts 

Negative-bias value . 

. . 0 

max. 

volts 

Negative-peak value . 

. . 2 

max. 

vol ts 

PEAK' HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 

. . 410 

max. 

volts 

After equipment warm-up period. 

. . 180 

max. 

vol ts 

Heater positive with 

respect to cathode. 

. . 180 

max. 

volts 


Equipment Design Ranges: 


With any ultor-to-grid-No.i voltage be¬ 

tween 12000 and 20000 volts and grid-No . 2-to-grid- 
No.i voltage (E C2 g 1 ) between 40 and 64 volts 
Grid-No.4-to-Grid-No. 

Voltage for focus§. 0 to 400 volts 

Cathode-to-Grid-No.1 Voltage 
(Ekgi) for visual extinction 

of focused raster . See Raster-Cutoff-Range Chart 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(B1ack 1evel): 

White-level value 

(Peak negative).Same value as determined for 

Ek gjL except video drive is a 
negative voltage 
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PICTURE TUBE 


\7 


Grid-No.4 Current . 

. -25 to +25 

M a 

Grid-No.2 Current . 

. -15 to +15 

M a 

Field Strength of Adjustable 

Centering Magnet* . 

0 to 8 

gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 
No.l voltage of 

18000 

vo l ts 

and grid-No.2-to-gfid- 
No.i voltage of 

50 

volts 

Grid-No.4-to-Grid-No.1 Voltage 

for focus . 

0 to 350 

volts 

Cathode-to-Grid-No.1 Voltagei 
for visual extinction 
of focused raster . 

32 to 47 

vol ts 

Cathode-to-Grid-No.1 Video Drive 
from Raster Cutoff (Black level): 
White-level value . 

. -32 to -47 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 




Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.l and the other 
electrodes. 

Operation below this value is not recommended. 


The grid-No.4 voltage or grid-No.4-to-grid-No . 1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor-to-grid-No.l voltage 
or grid-No.2-to-grid-No.1 voltage within design ranges shown for 
these items. 


Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/l6-inch 
radius concentric with the center of the tube face. It is to be 
noted that the earth’s magnetic field can cause as much as l/2-inch 
deflection of the spot from the center of the tube face. 

* The cathode-to-grid-No.1 voltage (Ekgi) for visual extinction of 
focused raster will increase by approximately 2 per cent for every 
1000-volt increase in ultor-to-grid-No.1 voltage and will decrease by 
approximately 2 per cent for every 1000-volt decrease in ultor-to- 
grid-No.1 voltage. 


For x-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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PICTURE TUBE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI¬ 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-1 16 (SHOWN AT FRONT OR 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-3/4". 

NOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE INDI¬ 
CATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
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RASTER-CUTOFF-RANGE 



Ef = 6.3 VOLTS 

ULTOR-TO-GRID-N*l VOLTS = 18000 

GRID-N&4-T0-GRID-N&I VOLTAGE ADJUSTED TOR FOCUS. 

* INCREASES OR DECREASES DIRECTLY BY APPROX. 2«7o 

FOR EVERY IOOO-VOLT CHANGE IN ULTOR-TO-GRID-N*l 
VOLTAGE. 
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CATHODE-DRIVE CHARACTERISTICS 
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Picture Tube 


RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
70° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes . . . 
Grid-No. 1 to all other electrodes . . 
External conductive coating to anode. 


f750 max. 

\500 min. 

Heater Current at 6.3 volts. 600 ± 60 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

Al umi n i zed 

Faceplate, Cylindrical.Filterglass 

Light transmission (Approx.).74%^ 

Mechanical: 

Weight (Approx.). 29 1 bs 

Overall Length. 23-1/32" ± 3/8" 

Neck Length.7-1/2" ± 3 /16" 

Projected Area of Screen. 243 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out Lines and Bulb Jiyo A/C sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Shell Duodecal 5-Pin (JEDEC Group 4, 

No.B5—57) 

Basing Designation for BOTTOM VIEW.12N 

ANODE 

Cap - Anode 


Pin 1-Heater 
Pin 2-Grid No. 1 
Pin 10 - Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



(Grid No. 3 , 
Screen, 

Col 1 ector) 

- External 
Conductive 
Coating 


Indicates a change. 
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-►Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


ANODE VOLTAGE. 19800 max. 

GRID-No.2 VOLTAGE . 550 max. 

GRID-No. 1 VOLTAGE: 

Negative peak value. 220 max. 

Negative bias value. 154 max. 

Positive bias value. 0 max. 

Positive peak value. 2 max. 

HEATER VOLTAGE. | 6 - 9 m ? x * 

(.5.7 min. 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. 

After equipment warm-up period. . . 200 max. 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 200 max. 

DC component. 100 max. 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


Anode Voltage. 12000 

Grid-No.2 Voltage . 300 

Grid-No.1 Voltage for visual 

extinction of focused raster. -28 to -72 

Maximum Circuit Value: 

Grid-No. 1-Ci rcui t Resistance. 1.5 max. 


vol ts 
vol ts 

vol ts 
vol ts 
vol ts 
vol ts 
vol ts 
vol ts 


vol ts 
vol ts 


vol ts 
vol ts 


vol ts 
vol ts 

vol ts 


megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


-►Indicates a change. 
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2IEQP4 
PICTURE TUBE 



SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With heater having controlled warm-up time 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 .amp 

Warm-up time (Average) . 11 .sec 

For definition of heater mam-up tine and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
Receiving Tube Section. 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . 

Cathode to all other electrodes. . . 

External conductive coating to ultor 

Faceplate, Spherical . 

Light transmission (Approx.).73%| 


Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence.Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.105° 

Vertical.87° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length . 12-9/16" ± 5/16" 

Greatest width . 20-1/4" ± 1/8" 

Greatest height.16-3/8" ± 1/8" 

Diagonal.21-3/8" ± 1/8" 

Neck length.3-9/16" ± 1/8" 

Sc reen Dimensions (Minimum): 

Greatest width . 19-1/16" 

Greatest height.15-1/16" 

Diagonal . 20-1/4" 

Projected area. 262 sq. in. 

Weight (Approx.).23 lbs 

Operating Position.Any 

Cap. Recessed Small Cavity (JEDEC No.J1—21) 

Bulb.J171 Hl/Jl 

Socket.Ucinite Part No. 115446, or equivalent 


m, hi i ai lycrmtn it x, 

(JEDEC No.B7-208) 


6 ppf 

5 MP-f 

(2500 max. ppf 

(2000 min. ppf 

F i1fprnlscc 
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2IEQP4 

PICTURE TUBE 


Basing Designation for BOTTOM VIEW. 


Pin 1 - Heater 
Pin 2 - Grid No. 1 
Pin 3 - Grid No.2 
Pi n 4 - Grid No.3 
Pin 6 - Internal 

Connection- 
Do Not Use 
Pin 7- Cathode 


8JR| 



Pin 8 - Heater 
Cap - U1tor 

(Grid No.4, 
Col 1 ector) 
C - External 
Conductive 
Coating 


GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE., 

GRID-No.3 VOLTAGE . , 

GRID-No.2 VOLTAGE . 

GRID-No.l VOLTAGE: 

Negative-peak value . 

Negative-bias value . , 

Positive-bias value . 

Positive-peak value . 

[PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 
During equipment warm-up period not 

exceeding 15 seconds. 

After equipment warm-up period. . . , 

Heater positive with respect to cathode, 

[Equipment Design Ranges: 

Ith any ultor voltage (E c ^k) between u 
and grid-No. 2 voltage (Ecgk) between 400 and 550 volts 
f3rid—No.3 Voltage for 

focus§. 0 to 400 volts 

rid-No.l Voltage (E^k) 
for visual extinction of 
focused raster. 


Irid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 
White-level value 
(Peak positive) . . 


1000 

max. 

vol ts 

000* 

min. 

vol ts 

650 

max. 

volts 

'550 

max. 

vol ts 

300 

mi n. 

volts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

vol ts 

2 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

vol ts 

and 

18000 

volts 


prid-No.3 Current 


See Raster-Cutoff-Range Chart 
for Grid-Drive Service 


Same value as determined for 
E C1 |< except video drive is a 
positive voltage 
-25 to +25 yoa 


V . 
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2IEQP4 
PICTURE TUBE 



Grid-No.2 Current . 

-15 to 

+15 

M a 

Field Strength of Adjust¬ 
able Centering Magnet^. . . 

0 to 

10 

gausses 

jExamples of Use of Design Ranges: 

With ultor voltage of 16000 

18000 

volts 

and grid-No. 2 voltage of 

400 

500 

volts 

Grid-No.3 Voltage for 

focus . 

0 to 400 

0 to 400 

volts 

Grid-No.1 Voltage for 
visual extinet ion of 
focused raster. 

-34 to -63 - 

-43 to -78 

vol ts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 

White-level value . 

34 to 63 

43 to 78 

vol ts 


Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 

CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are 
positive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center Values: 


GRID-No.3-TO-GRID-No.l VOLTAGE. 
GR!D-No.2-TO-GRiD-No.1 VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE. . 


CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period not 

exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor-to-grid-No. l voltage (Ec l} g 1 ) between 12000 
and 18000 volts and grid-No. 2-to-grid-No. 1 voltage (Ec^gi^ 
between 400 and 690 volts 

Grid-No.3-to-Grid-No.1 

Voltage for focus§. 0 to 400 volts 


18000 

max. 

vol ts 

12000* 

min. 

volts 

650 

max. 

vol ts 

690 

max. 

volts 

/550 

max. 

volts 

1300 

mi n. 

vol ts 

200 

max. 

volts 

140 

max. 

volts 

0 

max. 

vol ts 

2 

max. 

volts 

410 

max. 

volts 

180 

max. 

vol ts 

180 

max. 

volts 
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2IEQP4 
PICTURE TUBE 


|Cathode-to-Grid-No. 1 Volt- 
for visual ex¬ 
tinct iorTof focused 
raster. 

(Cathode-t o-Grid-No. 1 Video 
Drive from Raster Cutoff 
(Black level): 

White-level value 
(Peak negative) . 


See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 


Same value as determined for 
Ekg^ except video drive is a 
negative voltage 


Grid-No.3 Current .... 

. . -25 to 

+25 

M 3 

Grid-No.2 Current .... 

. . -15 to 

+15 

/A 

Field Strength of Adjust¬ 
able Centering Magnet*. 

0 to 

10 

gausses 

Examples of Use of Design 

With ultor-to-grid- 
Ro. l voltage of 

Ranges: 

16000 

18000 

volts 

and grid-Ro.2-to-grid- 
Ro.l voltage of 

400 

500 

volts 

Grid-No.3-to-Grid-No.1 
Voltage for focus . . . 

0 to 400 

0 to 400 

vol ts 

Cathode-to-Grid-No.1 

Voltage for visual 
extinet ion of 
focused raster. 

34 to 56 

41 to 69 

vol ts 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(Black level): 
White-level value . . . 

. . -34 to -56 • 

-41 to -69 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 


‘ Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

This value is a working design-center minimum. The equivalent absolute 
mininun ultor- or ultor-to-grid-No.1 voltage is 11,000 volts, below 
which the serviceabilityofthe 21EQP4 will be impaired. The equi pment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor- or ultor-to-grid-No.1 voltage is never less than 11,000 volts. 
The grid-No.3 voltage required for optimum focus of any individual tube 
may have a value anywhere between 0 and 400 volts and is a function of 
the value of the ultor voltage, ultor current, and grid-No.2 voltage. 
It changes directly with the ultor voltage at the rate of approximately 
46 volts for each 1000-volt change in ultor voltage; inversely with 
grid-No.2 voltage at the rate of about 60 volts for each 100-volt 
change in grid-No.2 voltage; and inversely with ultor current at the 
rate of about 60 volts for each 100-microampere change i n ultor current. 
Because the 21EQP4 has a narrow depth of focus, it is necessary to 
provide means such as a potentiometer or a 4-tap switch for adjusting 
the focusing voltage. In general, commercially acceptable focus is 
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obtained if the focusing voltage is within 75 volts of the value 
required for optimum focus and if the focusing voltage is maintained 
, to within 75 volts of the optimum val ue during line-voltage fluctuations. 
Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth’s magnetic field can cause as much as l/2-inch de¬ 
flection of the spot from the center of the tube face. 

1 Cathode drive is the operating condition in which the video signal 
I varies the cathode potential with respect to grid No.l and the other 
electrodes. 


OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following 
:onventionaI picture-tube practice, it is recommended that 
the cabinet be provided with a shatter-proof, glass cover 
over the face of the 2IEQP4 to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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PICTURE TUBE 





SCREEN 

HEIGHT 

15 >/, 6 " 
MIN. 


SCREEN WIDTH 
I9l/ 16 "MIN. 



JEDEC N2B7-208 
(NOTE 3 ) 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 


CE-9936R1A 
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PICTURE TUBE 






2IEQP4 
PICTURE TUBE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTI ON OF THE PLANE CC« OF 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE CIRCUIT 
WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE SOCKET 
CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE OF BASE 
WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS 
AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 

LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 

INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 
LINE AND SPLICE LINE IS 3/4" MINIMUM. THIS SHOULD BE THE 
MAXIMUM WIDTH OF TUBE SUPPORT BAND. 

NOTE 8: TUBE MOUNTING OR YOKE SUPPORT CLAMPS MUST BE 

SPACED FROM TUBE BY USE OF CUSHIONING PADS MADE OF MATER IAL 
SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 

NOTE 9: NECK DIAMETER IS MAINTAINED TO AT LEAST 2-7/16" 
FROM REFERENCE LINE. 
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RASTER-CUTOFF-RANGE CHARTS 

GRID-DRIVE SERVICE 




GRID-N22 VOLTS 


92CS-9933 


CATHODE-DRIVE SERVICE 



GRID-N22-T0-GRID-N2I VOLTS 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CS-9934 






















































































































2IEQP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
I Ef = 6.3 VOLTS 
I ULT0R-T0-GRID-N2I 

VOLTS = 12000 TO 18000 
| CATHODE BIASED POSITIVE WITH I 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 


GRID-DRIVE SERVICE 
E -F = 6.3 VOLTS 

ULTOR VOLTS= 12000 TO 18000 
GRID N2I BIASED NEGATIVE WITH I 
RESPECT TO CATHODE TO GIVE | 
FOCUSED RASTER CUTOFF. 



10 20 30 40 50 60 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CM-9935 
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Picture Tube 


(f SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
INTERNAL MAGNETIC SHIELD 
With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 3-65 pf 

Grid No.l to all other electrodes ... 4.15 pf 

External conductive coating to anode. . {2000 m ? x ‘ 

a \l500 min. pf 

Heater Current at 2.68 volts. 450 ± 45 ma 

Heater Warm-Up Time (Average) . 11 seconds 


Electron Gun.type Requiring No Ion-Trap Magnet 


£ 

4 


Optical: 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 


A1 umi n i zed 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).75.5% 


Mechanical: 

Weight (Approx.).20 1 bs 

Overall Length. 12-15/16" ± 1/4" 

Neck Length.3 - H/16" ± 1/16" 

Projected Area of Screen. 262 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Pi cture-Tube Dimensional-Outlines and Bulb Ji^ji G/K sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. B7-208) 

Basing Designation for BOTTOM VIEW.8JK 


Pin 1-Heater 
Pin 2-Grid No.2 
Pin 3“ Grid No. 1 
Pin 4 - Grid No.4 
Pin 6- Grid No. 2 
Pin 7-Cathode 
Pin 8- Heater 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen, 

AN0DE Collector) 

C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA data 
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Maximum and Minimum Ratings, Design-Maximum Values: 


Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


ANODE VOLTAGE . 

20000 max. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

. 950 max. 

vol ts 

Negative value. 

700 max. 

vol ts 

GRID-No.2 VOLTAGE . 

550 max. 

vol ts 

GRID-No.1 VOLTAGE: 

Negative peak value . 

400 max. 

vol ts 

Negative bias value . 

155 max. 

vol ts 

Positive bias value . 

0 max. 

vol ts 

Positive peak value . 

2 max. 

vol ts 

HEATER VOLTAGE. 

f2.9 max. 

vol ts 


12.4 min. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. . . . 

450 max. 

vol ts 

After equipment warm-up period. . 

200 max. 

vol ts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. . . . 

200 max. 

vol ts 

DC component. 

100 max. 

vol ts 

Typical Operating Conditions for Grid- 

-Drive Service: 


Unless otherwise specified, 

voltage val- 


ues are positive with respect to cathode 


Anode Voltaqe . 

16000 

vol ts 

Grid-No.4 Vol tage. 

100 to 500 

vol ts 

Grid-No. 2 Vol tage. 

300 

vol ts 

Grid-No.1 Voltage for visual 

extinction of focused raster. . . . 

. -35 to -72 

vol ts 

Maximum Circuit Value: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


ALUMINIZED SCREEN 
110° MAGNETIC DEFLECTION 


€ 


SHORT RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

With Heater Having Controlled W arm-Up Time 

GENERAL DATA 


Electrical: 

Heater Current at 6.3 volts . 

600 

± 5% 

ma 

Heater Warm-Up Time (Average) . 

Direct Interelectrode Capacitances: 

11 


seconds 

Grid No.l to all other electrodes . . . 

6 


ppf 

Cathode to all other electrodes .... 

5 


PP f 

External conduct ive coat i ng to ul tor. . . 

/2500 

12000 

max. 

min. 

PP f 
ppf 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate . Filterglass 

Light transmission (Approx.).76% 

Phosphor ( For Curves, see front of thi s Sect ion) . . P4—Sulfide Type, 

Al um inized 

Mechanical: 

Operating Position.Any 

Weight (Approx.).20 1 bs 

Overall Length.12-13/16" ± 5/16" 

Neck Length.3-9/16" ± 1/8" 

Projected Area of Screen. 262 sq. in. 

External Conductive Coating: 

Type.Modified Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimens ionaL-Out Lines and Bulb Jip]i Gl K sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 


Bas 

ing 

Designation for 

Pin 

1 - 

Heater 


Pin 

2- 

Grid No.l 

g 2(3 

Pin 

3- 

Grid No.2 

Pin 

4- 

Grid No.3 


Pin 

6- 

1C — 

rz 



Do Not Use 

G|(2 

Pin 

7- 

Cathode 




Pin 8 - Heater 
Cap - Ultor 

(Grid No.4, 
Col 1 ector) 
C - External 
Conductive 
Coating 
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Maximum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE. 22000 max. 

GRID-No.3 (FOCUSING) VOLTAGE: 

Positive value. .. 700 max. 

GRID-No.2 VOLTAGE .. 600 max. 

GRID-No.l VOLTAGE: 

Negative peak value. 220 max. 

Negative bias value. 154 max. 

Positive bias value. 0 max. 

Positive peak value. 2 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 450 max. 

After equipment warm-up period. . . . 200 max. 

Heater positive with 

respect to cathode. 200 max. 

Typical Operating Conditions: 

With ultor voltage of 16000 

and grid-No.2 voltage of 500 

Grid-No.3 Voltage for focus.0 to 400 

Grid-No.1 Voltage for visual 

extinction of focused raster.-43 to -78 


vol ts 

volts Vv - 
vol ts 

vol ts 
vol ts 
vol ts 
vol ts 


vol ts 
vol ts 

vol ts 


volts 
volts 
vol ts 

vol ts 


Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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Picture Tube 


C SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

With Heater Having Controlled 
GENERAL DATA 

Electrical: 

Heater Current at 6-3 volts. 

r Heater Warm-Up Time (Average). 

v Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . 

Cathode to all other electrodes. . . 

External conductive coating to ultor 
Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate.Filterglass 

Light transmission (Approx.) . 76% 


Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 


arm-Up Time 


600 

11 


ma 

seconds 


6 

5 

/2000 max. 
\l500 min. 


W f 

IMfxf 


C 

t 


Mechanical: 

Operating Position.Any 

Weight (Approx.).20 1 bs 

Overall Length . 13-1/8" ± 1/4" 

Neck Length.3-7/8" ± 1/16" 

Projected Area of Screen. 262 sq. in. 

External Conductive Coating: 

Type.'.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb Jiji G/K sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base . Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW.8KW 

Pi n 1 - Heater G 4 

Pin 3-Grid No.l 
Pin 4 -Grid No.4 
Pin 6-Grid No.2 
Pin 7 - Cathode 
Pin 8-Heater 
Cap - Ultor (Grid No.3, 

Grid No.5, Col lector) 

C- External Conductive 
Coating 
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Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative peak value. .'. 

Negative bias value. 

Positive bias value. 

Positive peak value. .. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds .... 
After equipment warm-up period . . 
Heater positive with 

respect to cathode . 

Typical Operating Conditions: 

With ultor voltage of 
and grid-No.2 voltage of 
Grid-No.4 Voltage for 

focus. 

Grid-No.1 Voltage for visual 

extinction of focused raster .... 

Maximum Circuit Values: 

Grid-No.1—Circuit Resistance. 


20000 

max. 

vol 

ts 

1100 

max. 

vol 

ts 

550 

max. 

vol 

ts 

550 

max. 

vol 

ts 

400 

max. 

vol 

ts 

155 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 


450 max. 
200 max. 

vol ts 
vol ts 

200 max. 

vol ts 

16000 

3 °° 

volts 

volts 

+100 to +500 

vol ts 

-35 to -72 

vol ts 

1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 



RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 70° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes. 5 pf 

Grid No.l to all other electrodes. 6 pf 

External conductive coating to anode. . . .J'50 max ' ^ 

\500 min. pf 

Heater Current at 6.3 volts. 600 ± 60 ma 


Electron Gun.Ion-Trap Type Requiring External Single- 

Field Magnet 


Optical: 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 


A1 umi n i zed 

Faceplate, Cylindrical.Filterglass 

Light transmission (Approx.).74% 

Mechanical: 

Weight (Approx.).29 1 bs 

Overall Length. 23-1/32” ± 3/8" 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen. 248 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 


For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out Lines and Bulb Jijo A/C sheets 
at front of this section 


Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Shell Duodecal (JEDEC Group 4, N0.B6-63) 


Basing Designation for BOTTOM VIEW.12L 

Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6-Grid No.4 
Pin 10-Grid No. 2 
Pin 11-Cathode 
Pin 12-Heater 



Maximum and Minimum Ratings, Design-Maximum Values: 


Unless otherwise specified, voltage val¬ 
ues are Positive with respect to cathode 


ANODE VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative val ue. 


19800 

max. 

vol ts 

1100 

max. 

vol ts 

550 

max. 

vol ts 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4-63 






















21FP4C 


GRID-No.2 VOLTAGE . 

GRID-No.1 VOLTAGE: 


. . 550 

max. 

vol ts 

Negative peak value . 


. . 220 

max. 

vol ts 

Negative bias value . 


. . 154 

max. 

vol ts 

Positive bias value . 


. . 0 

max. 

vol ts 

Posi t ive peak val ue. 


. . 2 

max. 

volts 

HEATER VOLTAGE. 


f6.9 
' ' \5.7 

max. 
mi n. 

vol ts 
vol ts 

PEAK HEATER-CATHODE VOLTAGE: 





Heater negative with 





respect to cathode: 





During equipment warm-up period 



vol ts 

not exceeding 15 seconds. . 


. . 450 

max. 

After equipment warm-up period. . 

. . 200 

max. 

vol ts 

Heater positive with 





respect to cathode: 

Combined AC and DC voltage. . 


. . 200 

max. 

vol ts 

DC component. 


. . 100 

max. 

vol ts 

Typical Operating Conditions for 

Grid' 

-Drive Service: 


Unless otherwise specified, 

voltage val- 


ues are positive with 

respect to cathode 


Anode Vol tage.. 


. . 14000 

vol ts 

Grid-No.4 Voltage . 


. . -56 to+310 

vol ts 

Grid-No. 2 Vol tage.. 


. . 300 

vol ts 

Grid-No.1 Voltage for visual 




vol ts 

extinction of focused raster. 


. . -28 to -72 

Maximum Circuit Value: 





Grid-No.1-Circuit Resistance. . 


1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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2IMP4 \* 

PICTURE TUBE ^ 

RECTANGULAR METAL-SHELL TYPE 


LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 


General: 


DATA 


Heater, for Unipotential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Faceplate, Spherical.Frosted Filterglass 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 
Deflection Angles (Approx.): 

Diagonal.70° 

Horizontal.66° 

Vertical.50° 

Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 


Tube Dimensions: 

Maximum overall length . 22-5/8" 

Greatest width at 1ip. 19-23/32"± 1/8" 

Greatest height at 1 i p.15-5/16" ± 1/8" 

Diagonal at 1 i p.20-3/4" + 1/4" 

Neck length.7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 33" 

Screen Dimensions (Minimum): 

Greatest width . . . 18-1/8" 

Greatest height.13-11/16" 

Diagonal . 19-1/8" 

Operating Position . ... .Any 

Ultor Terminal.Metal-Shell Lip 

Base . . Small-Shell Duodecal 6-Pin (JETEC Group 4, N 0 .B 6 - 63 ) 
Basing Designation for BOTTOM VIEW.12M 


Pin 1 - Heater 
Pin 2 - Grid No.1 
Pin 6 - Grid No.4 
Pin 10 - Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 



Metal-Shel1 Lip - 
Ultor 

(Grid No.3, 
Grid No.5, 
Col lector) 


Maximum Ratings, Design-Center Values: 



ULTOR VOLTAGE. 

16000 max. 

volts 

GRID-No.4 (FOCUSING) VOLTAGE: 



Pos it ive val ue ’.. 

1000 max. 

vol ts 

Negative value . 

500 max. 

V 0 1 ts 

GRID-No.2 VOLTAGE. 

500 max. 

volts 

GRID-No.l VOLTAGE: 



Neqative-bias value. 

125 max. 

vol ts 

Positive-bias value. 

0 max. 

volts 

Positive-peak value. 

2 max. 

volts 


♦.Indicates a change. 


9-58 
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2IMP4 

PICTURE TUBE 



PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. 

After equipment warm-up period . . . 180 max. 

Heater positive wi th respect to cathode. 180 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


9-58 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 


vol ts 
vol ts 
vol ts 


megohms 


DATA 






21WP4A 


(T 


c 


Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS 70° MAGNETIC DEFLECTION 


GENERAL DATA 


Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes .... 
Grid No.l to all other electrodes . . . 
External conductive coating to anode. . 

Heater Current at 6.3 volts . 


5 

Pf 

6 

pf 

750 max. 

Pf 

500 min. 

Pf 

600 ± 60 

ma 


External Single-Field-Magnet 


Optical: 

Phosphor (For curves, see front of this section) . P4—Sulfide Type, 

Aluminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.). 

Mechanical: 

Weight (Approx.).24 lbs 

Overal 1 Length.22-7/16" ± 3 / 8 " 

Neck Length.7-1/2" ± 3/16" 

Projected Area of Screen. 224 sq. in. 

External Conductive Coating: 

Type.Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and BulbJi6$Z sheets 
at front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. .... .Small-Shell Duodecal 5-Pin (JEDEC Group 4, No. 

B5-57) 

Basing Designation for BOTTOM VIEW.12N 

ANODE 


Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 
Pin 11 -Cathode 
Pin 12 -Heater 



Cap 


Anode 

(Grid No.3, 
Screen, 

Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

ANODE VOLTAGE. 19800 max. volts 


-indicates a change. 


© RADIO CORPORATION OF AMERICA DATA 
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GRID-No.2 VOLTAGE . 

GRID-No.l VOLTAGE: 

Negative peak value . . . 
Negative bias value . . . 
Positive bias value . . . 
Positive peak value . . . 
HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 
respect to cathode: 


550 max. 

vol ts 

220 max. 

vol ts 

154 max. 

vol ts 

0 max. 

vol ts 

2 max. 

vol ts 

6.9 max. 

vol ts 

5.7 min. 

vol ts 


During equipment warm-up period 


vol ts 

not exceeding 15 seconds . . . 

. . 450 max. 

After equipment warm-up period. . 
Heater positive with 

. . 200 max. 

vol ts 

respect to cathode: 

Combined AC and DC voltage. . . . 

. . 200 max. 

vol ts 

DC component. 

. . 100 max. 

vol ts 

Typical Operating Conditions for Grid- 

-Drive Service: 


Unless otherwise specified, 

voltage val- 


ues are positive with respect to cathode 


Anode Voltage . 

. . 16000 

vol ts 

Grid-No.2 Voltage . 

Grid-No.1 Voltage for 

. . 300 

vol ts 

visual extinction of 

focused raster. 

. .-28 to-72 

vol ts 

Maximum Circuit Value: 

Grid-No. 1 -Circuit Resistance. 

1.5 max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 
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2IXP4-A 

PICTURE TUBE 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


DATA 

[General: 

[Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10$ .amp 

(Capacitance between External Conductive , 

Coating and Ultor.i2500 max. 

\2000 min. /j^f 

(Faceplate, Spherical.Filterglass 

(phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

( Aluminized 

(Deflection Angles (Approx.): 

Diagonal.*.70° 

Horizontal...66° 

Vertical.50° 

(Electron Gun.Ion-Trap Type Requiring 

External Single-Field Magnet 

(Tube Dimensions: 

Overall length.22-7/16" ±3/8" 

Greatest width . 18-11/16" ± 1/8" 

Greatest height.14-15/16" ± 1/8" 

Diagonal.20-5/8" ± 3/16" 

Neck length.7-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 40" 

[Screen Dimensions (Minimum): 

Greatest width.17-3/8" 

Greatest height.13-5/8" 

Diagonal . 19-1/2" 

Projected area. 224 sq. in. 

pperating Position..Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

pase . . Small-Shell Duodecal 6-Pin (JEDEC Group 4, No.B6-63)! 

Basing Designation for BOTTOM VIEW.12L.| 



Pin 1-Heater 
Pin 2- Grid No. 1 
Pin 6 - Grid No.4 
Pin 10- Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

(GR1D—No. 2 VOLTAGE. 


Cap- Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C- External 
Conductive 
Coating 


18000 

max. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

volts 

500 

max. 

vol ts 


4-59 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


TENTATIVE DATA 































GRID-No.1 VOLTAGE: 

Negative-bias value. 125 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 410 max. volts 

After equipment warm-up period . . . 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance . 1.5 max. megohms 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


4-59 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


TENTATIVE DATA 
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Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROS TATIC FOCUS _70° MAGNETIC DEFLECTION 

GENERAL DATA 


Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 5 pf 

Grid No.l to all other electrodes ... 6 pf 

External conductive coating to anode. . j.Z5? m ? x ' 

\500 mm. pf 

Heater Current at 6-3 volts. 600 ± 60 ma 

Electron Gun.Ion-Trap Type Requiring 


External Single-Field Magnet 


Optical: 

Phosphor (For Curves, see front of this section) . 

Faceplate, Spherical. 

Light transmission (Approx.). 


P4—Sul fide Type, 

Aluminized 
. . . Filterglass 
.75% — 


Mechanical: 

Weight (Approx.). 

Overall Length. 

Neck Length . 

Projected Area of Screen. 

External Conductive Coating: 

Type. 

Contact area for grounding. 

For Additional Information on Coatings and 
See Picture-Tube Dimensional-Outlines and 
at front of this section 

Cap.Recessed Smal 1 Cav i 

Base.Small-Shell Duodecal 6-Pin 


.... 24 lbs 

23-1/32" ± 3/8" 
7-1/2" ± 3/16" 
. . 248 sq. in. 


Basing Designation for BOTTOM VIEW. 

Pin 1-Heater 
Pin 2-Grid No.l ANODE 
Pin 6-Grid No.4 
Pin 10-Grid No.2 
Pi n 11 - Cathode 
Pin 12 -Heater 


.Regular-Band 
Near Reference Line 
Dimensions: 
Bulbjijo BID sheets 

ty (JEDEC No.J1-21) 
(JEDEC Group 4, No. 

B6-63) 

.12L 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen. 

Col 1 ector) 
C - External 
Conductive 
Coating 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

ANODE VOLTAGE. 19800 max. volts 

-♦-indicates a change. 


RADIO CORPORATION OF AMERICA 
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GRID-No.4 (FOCUSING) VOLTAGE: 
Positive value. 


GRID-No.1 VOLTAGE: 
Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

HEATER VOLTAGE. . . . 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


After equipment warm-up period. 
Heater positive with 
respect to cathode: 


1100 

max. 

vol 

1 ts 

550 

max. 

vol 

ts 

550 

max. 

vol 

1 ts 

220 

max. 

vol 

1 ts 

154 

max. 

vol 

1 ts 

0 

max. 

vol 

! ts 

2 

max. 

vol 

Its 

/6.9 

max. 

vol 

1 ts 

15-7 

min. 

vol 

1 ts 

450 

max. 

vol 

1 ts 

200 

max. 

vol 

1 ts 

200 

max. 

vol 

1 ts 

100 

max. 

vol 

1 ts 


DC component.100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

Anode Voltage. 16000 volts 

Grid-No.4 Voltage.-64 to+350 volts 

Grid-No.2 Voltage . 300 volts 

Grid-No.1 Voltage for 
visual extinction of 

focused raster.-28 to -72 volts 

Maximum Circuit Value: 

Grid-No.1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 





















21ZP4B 


Picture Tube 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

MAGNETIC FOCUS _70° MAGNETIC DEFLECTION 

GENERAL DATA 


Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 5 pf 

Grid No.l to all other electrodes ... 6 pf 

External conductive coating to anode. . 11^9 m ^ x ’ 

[500 min. pf 

Heater Current at 6.3 volts. 600 ± 60 ma 

Electron Gun.Ion-Trap Type Requiring 


External Single-Field Magnet 


Optical: 

Phosphor (For curves, see front of this section) . P4—Sulfide Type, 


Aluminized 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).75% 


Meehanical: 

Weight (Approx.). 

Overall Length. 

Neck Length... 

Projected Area of Screen. 

External Conductive Coating: 

Type. 

Contact area for grounding. 

For Additional Information on Coatings and 
See Picture-Tube Dimensional-Outlines and 
at front of this section 

Cap.Recessed Smal 1 Cav i 

Base.Small-She 11 Duodecal 5-Pin 


.... 24 lbs 

23 -I/ 32 " ± 3 / 8 " 

7-1/2" + 3/16" 
. . 248 sq. in. 


Basing Designation for BOTTOM VIEW. 

n- „ u . ANODE 

Pin 1-Heater 

Pin 2-Grid No.l 
Pin 10-Grid No.2 
Pin 11 - Cathode 
Pin 12 -Heater 


. . . .Regular-Band 
Near Reference Li ne 
Dimensions: 

Bulb J 170 B/D sheets 

ty (JEDEC No.Jl-21) 
(JEDEC Group 4, No. 

B5-57) 

.12N 



g 2 


Cap - Anode 

(Grid No.3, 
Screen, 

Col lector) 
C - External 
Conductive 
Coating 


Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

ANODE VOLTAGE.'. 19800 max. volts 

GRID-No.2 VOLTAGE. 550 max. volts 

-^-indicates a change. 


® RADIO CORPORATION OF AMERICA 
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GRID-No.1 VOLTAGE: 

Negative peak value . 

Negative bias value.. . . . 

Positive bias value.". . 

Positive peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 
Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 

DC component. 


220 

max. 

vol 

ts 

154 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

6.9 

max. 

vol 

ts 

5.7 

min. 

vol 

ts 


450 max. 

vol ts 

200 max. 

vol ts 


200 max. 

vol ts 

100 max. 

vol ts 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


Anode Voltage . 

. . . . . 16000 

volts 

Grid-No.2 Voltage . 

. 300 

vol ts 

Grid-No.1 Voltage for 



Visual extinction of 



focused raster. 

.-28 to-72 

vol ts 


Maximum Circuit Value: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

















23AFP4 


Picture Tube 


ALUMINIZED SCREEN 
92° MAGNETIC DEFLECTION 


BI PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 + 5/ 

Heater Warm-Up Time (Average). 11 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . 

Cathode to all other electrodes . . 

External conductive coating to ultor 


seconds 


6 fifxf 

5 

/2500 max. / 1 / 1 f 

\2000 min. /i/if 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.). 40% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 

Meehanical: 

Operating Position.Any 

Weight (Approx.).34-1/2 lbs 

Overall Length.18-13/16" + 7/16" 

Neck Length.6" ± 3 /I 6 " 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out lines and Bulb J187 D/G sheets 
at the front of this section 

Cap.Recessed Smal 1 Cavity (JEDEC No.Jl-21) 

Base.Short Small-Shel Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 


Bas' 

ing Designation 

for BOTTOM VIEW. . . 

G 4 

ULTOR X7\ 

. 1 

Pin 

1 - Heater 

” 'V- 

Cap - U1 tor 

Pin 

2-Grid No.l 

CL X7 _jS. 

(Grid No.3, 

Pin 

6-Grid No.4 

( >---3 \ 

Grid No.5, 

Pin 

10-Grid No.2 

1 J 

Col lector) 

Pin 

11 - Cathode 

edr//\N svJ®g 2 

C - External 

Pin 

12 - Heater 


Conductive 


Coating 


4 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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Maximum and Minimum Ratings, Design- 

-Maximum Values: 


ULTOR VOLTAGE . 

/25000 max. 

volts 


[12000 min. 

volts 

GRID-No.4 (FOCUSING) VOLTAGE: 


.'w 

Positive value. 

. . . 1100 max. 

vol ts 

Negative value. 

. . . 550 max. 

vol ts 

GRID-No.2 VOLTAGE . 

. . . 550 max. 

vol ts 

GRID-No.l VOLTAGE: 



Negative peak value . 

. . . 220 max. 

vol ts 

Negative bias value . 

. . . 155 max. 

vol ts 

Positive bias value . 

... 0 max. 

vol ts 

Positive peak value . 

... 2 max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 



Heater negative with 



respect to cathode: 



During equipment warm-up period 



not exceeding 15 seconds. . . 

. . . 450 max. 

volts 

After equipment warm-up period. 

. . . 200 max. 

volts 

Heater positive with 


•— * 

respect to cathode. 

. . . 200 max. 

vol ts 

Typical Operating Conditions: 



With ultor voltage of 

20000 

VO l ts 

and grid-No .2 voltage of 

300 

volts. 

Grid-No.4 Voltage for focus . . . . 

... 0 to 400 

vol ts 

Grid-No.1 Voltage for visual 



extinction of focused raster. . . 

... -35 to -72 

vol ts 

Maximum Circuit Values: 



Grid-No.1-Circuit Resistance. . . . 

... 1.5 max. 

megohms 

For X-radiation shielding considerations, see sheet 

X-RADIATION PRECAUTIONS FOR 

CATHODE-RAY TUBES 


at front of this 

sect ion 
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23ALP4 


Picture Tube 

SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

The 23ALP4 is the same as the 23MP4 except for the following item: 

Electrical: 

Heater Current at 6.3 volts. 450 ± 20 ma 


c 

1 


® RADIO CORPORATION OF AMERICA 
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23AVP4 


Picture Tube 

C BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

The 23AVP4 is the same as the 23CP4 except for the foL lowing item: 

Optical: 

Surface of Protective Panel.Treated to reduce 

'f specular reflection 

% 


I 
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23BDP4 


Picture Tube 


f 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

The 23BDP4 is the same as the 23YP4 except for the following item: 

Optical: 

Surface of Protective Panel . Treated to reduce 

specular reflection 


rf 


i 
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23BJP4 


Picture Tube 

f RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

1 LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 30 ma 

Heater Warm-Up Time (Average). 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. . . 6 n/i f 

Cathode to all other electrodes. ... 5 fMfj. f 


r - , , , , . ,. . l4 . /2500 max. ixfx f 

External conductive coating to ultor . j^QQ m i n 

Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate.Filterglass 

Light transmission (Approx.) . 78% 


Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 


Meehanical: 

Operating Position.Any 

Weight (Approx.).25 lbs 

Overal 1 Length.18-1/8" ± 3/8 

Neck Length.5-5/8" ± 3/16" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb Ji8j C/F sheets 
at the front of this section 

Cap. Recessed Small Cavity (JEDEC No.Jl-21) 

Base . Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 


Bas i 

ng Designation 

for BOTTOM VIEW . . 

ULTOR G XTS 

.12L 

Pin 

1 - Heater 


Cap - U1 tor 

Pin 

2 - Grid No.l 

CL /\j j\ 

(Grid No.3, 

Pin 

6-Grid No.4 

( )ZZZZJ \ 

Grid No.5, 

Pin 

10-Grid No.2 

1 XTzzz~\ ] 

Col 1 ector) 

Pin 

11 - Cathode 


C - External 

Pin 

12 - Heater 

H W 

Conductive 
Coating 


RADIO CORPORATION OF AMERICA data 
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23BJP4 


Maximum and Minimum Ratings, Design-Maximum Values: 
ULTOR-TO-GRID-No.1 VOLTAGE. 


GRID-No.2 TO-GRID-No.l VOLTAGE. . . 

GRID-No.2-TO-CATHODE VOLTAGE. . . . 
CATHODE-TO-GR!D-No.1 VOLTAGE: 

Positive peak value ....... 

Positive bias value . 

Negative bias value . 

Negative peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . 
After equipment warm-up period. 
Heater positive with 


Typical Operating Conditions: 

With ultor-to-grid No.i voltage of 
and grid-No.2-to-grid-No.l voltage of 
Grid-No.4-to-Grid-No.l Voltage for focus. 
Cathode-to-Grid-No.l Voltage for visual 
extinction of focused raster. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 


/25000 max. 

vol ts 


\ll000 min. 

vol ts 

V<_ 

1250 max. 

vol ts 

450 max. 

vol ts 


f 225 max. 

vol ts 


\ 40 min. 

vol ts 


70 max. 

vol ts 


220 max. 

vol ts 


154 max. 

vol ts 


0 max. 

vol ts 


2 max. 

vol ts 


J 6.9 max. 

vol ts 


\ 5.7 min. 

vol ts 

-■ 

450 max. 

vol ts 


200 max. 

vol ts 


200 max. 

vol ts 


20000 

volts 


50 

volts 


0 to 400 

vol ts 


36 to 54 

vol ts 



1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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23BKP4 


Picture Tube 


c: 


/C" 


600 ± 30 
11 

6 

5 

J2500 max. 
\1700 min. 


ma 

seconds 

m f 
mf 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled W arm-Up Time 
GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts .... 

Heater Warm-Up Time (Average) ..... 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . 

Cathode to all other electrodes . . 

External conductive coating to ultor 
Electron Gun.Type Requiring"No Ion-Trap Magnet 

Optical: 

Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.).40% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 

Mechanical: 

Operating Position. Any 

Weight (Approx.).35 1 bs 

Overall Length.18-7/16" ± 7/16" 

Neck Length .5-5/8" + 3/16" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regul ar Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J187 D/G sheets 
at the front of this section 

Cap . . . .Recessed Small Cavity (JEDEC No.J1-21) 

Base.Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 


Basi 

ing Designation 

for BOTTOM VIEW. . . 

G4 

ULTOR 

.1 

Pin 

1 - Heater 

G a£»5 <Cvy-v 

Cap - U1 tor 

Pi n 

2 -Grid No.l 


(Grid No.3 

Pin 

6 -Grid No.4 

/\fc==j\ 

Grid No.5, 

Pin 

10 - Grid No. 2 

1 ] 

Col 1 ectorj 

Pin 

11 -Cathode 


C - External 

Pin 

12 - Heater 


Conductive 


Coating 


c 
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Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR-TO-GRID-No.1 VOLTAGE. 

GRID-No.4-T0-GRID-No.l (FOCUSING) VOLTAGE: 

Pos i t i ve val ue. 

Negat i ve val ue.. 

GRID-N 0 . 2 -TO-GRID-N 0 .I VOLTAGE. 

GRID-No.2-T0-CATH0DE VOLTAGE. 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive peak value . 

Positive bias value . 

Negative bias value . 

Negative peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 
Heater positive with 

respect to cathode. 


25000 

max. 

vol 

ts 

15000 

mi n. 

vol 

ts 

1250 

max. 

vol 

ts 

400 

max. 

vol 

ts 

/225 

max. 

vol 

ts 

1 40 

min. 

vol 

ts 

70 

max. 

vol 

ts 

220 

max. 

vol 

ts 

154 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

f6.9 

max. 

vol 

ts 

15.7 

min. 

vol 

ts 


450 max. volts 
200 max. volts 

200 max. volts 


Typical Operating Conditions: 

With ultor-to-grid-No.1 voltage of 20000 

and grid-No.2-to-grid-No.1 voltage of 50 

Grid-No.4-to-Grid-No.1 Voltage for focus. 0 to 400 
Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster . . 36 to 54 


volts 
volts 
vol ts 

vol ts 


Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA (fifth 
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23BLP4 

Picture Tube 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

LOW-GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

The 23BLP4 is the same as the 23BKP4 except for the following 
item: 

Optical: 

Surface of Protective Panel.Treated to-reduce 

specular reflection 


( 

c 
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23BQP4 


Picture Tube 


Bi-PANEL RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS I 
With Heater Having Controlled 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 

Heater Warm-Up Time (Average). 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes. . 
Cathode to all other electrodes. . . 

External conductive coating to ultor 
Electron Gun.Type Requii 

Optical: 

Faceplate and Protective Panel .... 

Light transmission (Approx.) . . . . 
Phosphor (For Curves, see front of this Sect 


ALUMINIZED SCREEN 
I 10° MAGNETIC DEFLECTION 

d Warm-Up Time 


450 ± 5% 
11 


6 mi f 

.. 5 mi f 

f 2500 max. mi f 

\ 2000 min. fifif 

ring No Ion-Trap Magnet 


Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.).40% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1uminized 

Mechanical: 

Operating Position.Any 

Weight (Approx.).32-1/2 lbs 

Overall Length.15-3/16" ± 3/8" 

Neck Length.5-1/8" ± 1/8" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb' Ji8t' A sheets 
at the front of this section 

Cap. Recessed Small Cavity (JEDEC No.Jl-21) 

Base . Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 
Basing Designation for BOTTOM VIEW . . ..8HR 


Pin 1 — Heater 
Pin 2-Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 - Cathode 
Pin 8 - Heater 


C31 

G5 Lultor 

Leu 


Cap - U1tor 

(Grid No.3, 
Grid No.5, 
Col lector) 

C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 
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23BQP4 


Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE. 

/23000 max. 

vol ts 


\ 12000 min. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 



Positive value . 

. . . 1100 max. 

vol ts 

Negative value . 

. . . 550 max. 

vol ts 

GRID-No.2 V0.LTAGE. 

. . . 550 max. 

volts 

GRID-No.l VOLTAGE: 



Negative peak value. 

. . . 220 max. 

volts 

Negative bias value. 

. . . 154 max. 

vol ts 

Positive bias value. 

. . . 0 max. 

vol ts 

Positive peak value. 

. . . 2 max. 

vol ts 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period . . . 200 max. volts 

Heater positive with 

respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 

and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus. 0 to 400 volts 

Grid-No.1 Voltage for visual 

extinction of focused raster.-35 to -72 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 
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23BTP4 


Picture Tube 


f BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 


if 


The 23BTP4 is the same as the 23YP4 except for the following 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE.(?5000 max. 

115000 min. 


item: 


vol ts 
vol ts 


t; 


\ 


r 

I 
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_ 23CBP4 

Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

The 23CBP4 is the same as the 23UP4 except for the fol lowing items: 

Optical: 

Surface of Protective Panel . Treated to reduce 

specular reflection 

Maximum and Minimum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE. (23000 max. volts 

\l2000 min. vol ts 
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23CP4 


if 


Picture Tube 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

DATA 


General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 

Current at 6.3 volts. 

Warm-up time (Average). 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes . 
Cathode to all other electrodes . . 


6.3 

0.6 

11 

6 

5 


10 % 

5% 


vol ts 
amp 


J2500 max. 
[2000 min. 


M/xf 

yCX/Ltf 


External conductive coating to ultor. 

Faceplate and Protective Panel.Filterglass 

Total light transmission (Approx.).40% 

Phosphor (For curves, see front of this Section). . . P4—Sulfide Type 

A1uminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.Medium Short 

Focusing Method . Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.99° 

Vertical.82° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.15-3/16" ±3/8" 

Greatest width.21-5/16" + 1/8" - 1/16" 

Greatest height.17-5/16" + 1/8" - 1/16" 

Diagonal. 24-45/64" + 3/32" - 1/16" 

Neck length.5-1/8" ± 1/8" 

Radius of curvature of protective panel (External surface): 

Radius at center Radius at edge 

In plane of diago¬ 
nal deflection. 50-1/4" See Dimen¬ 

sional Outline 

In plane of hori¬ 
zontal deflection . . . 50-1/4" 35-1/4" 

In plane of verti¬ 
cal deflection. 45-1/2" 35" 

Radius of curvature of faceplate (Internal surface): 

Radius at center Radius at edge 

In plane of diago¬ 
nal deflection. 39-1/2" 31-1/2" 

In plane of hori¬ 
zontal deflection . . . 39-3/4" 26-1/2" 
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23CP4 


Radius at center Radius at edge 

I n pi ane of vert i- 

cal deflection. 36-3/4" 18-1/2" 

Screen Dimensions (Minimum): 

Greatest width.19-5/16" 

Greatest height . 15-1/4"- 

Diagonal.22-5/16" 

Projected area. 282 sq. in. 

Weight (Approx.).33 lbs 

Operating Position.Any 


Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb.J187 Fitted with Protective Panel FP198 

Base.Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pin 1 - Heater 
Pin 2-Grid No.l 
Pin 3 - Grid No. 2 
Pin 4-Grid No.4 
Pin 6 -Grid No.l 
Pin 7-Cathode 
Pi n 8 - Heater 



Cap - Ultor 

(Grid No.3, 
Grid No.5, 
Col lector) 
C - External 
Conductive 
Coating 


GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Center Values: 

ULTOR VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Pos i t i ve val ue. 

Negative value. 

GRID-No.2 VOLTAGE . 

GRID-No.l VOLTAGE: 

Negative-peak value . 

Negative-bias value . 

Positive-bias value . 

Positive-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period not 

exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positivewi th respect to cathode . 

Equipment Design Ranges: 

With any ultor voltage (Eczk) between 1200 u i*nu, xuvuv 1 /ul 
and grid-No. 2 voltage (Ec^k) between 200 and 500 volts 
Grid-No.4 Voltage for 

focus*'. 0 to 400 


'20000 

max. 

vol 

ts 

12000* 

mi n. 

vol 

ts 

1000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

500 

max. 

vol 

ts 

200 

max. 

vol 

ts 

140 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

410 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

volts 

>* and 

20000 

volts 


vol ts 
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23CP4 


Grid-No.1 Voltage (E C |k) 
for visual extinction of 

focused raster. See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 

White-level value 

(Peak positive).Same value as determined for 

E c |k except video drive is a 
positive voltage 

Grid-No.4 Current. -25 to +25 

Grid-No.2 Current. -15 to +15 pA 

Field Strength of Adjust¬ 
able Centering Magnet# .... 0 to 8 gausses 

Examples of Use of Design Ranges 

With ultor voltage of 
and grid-No. 2 voltage of 
Grid-No.4 Voltage for 

focus* . 

Grid-No.1 Voltage for 
visual extinction of 

focused raster . 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black level): 

White-level value. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


18000 

volts 

400 

VO l ts 

0 to 400 

vol ts 

-44 to -94 

vol ts 


44 to 94 volts 


CATHODE-DRIVE 4 SERVICE 


Unless otherwise specified, voltage values 
are positive with respect to grid Mo.i 
Maximum and Minimum Ratings, Design-Center Values: 


ULT0R-T0-GR1D-No.1 VOLTAGE . 

GRID-No.4-TO-GRID-No.1 (FOCUSING) 

f20000 
* \12000* 

max. 

min. 

vol ts 
vol ts 

VOLTAGE: 

Positive value . 

1000 

max. 

volts 

Negative value . 

500 

max. 

vol ts 

GRID-No.2-T0-GRI D-No.1 VOLTAGE . . . . 

640 

max. 

vol ts 

GR1 D-No.2-TO-CATHODE VOLTAGE. 

CATH0DE-T0-GR1D-No.1 VOLTAGE: 

500 

max. 

vol ts 

Positive-peak value. 

200 

max. 

vol ts 

Positive-bias value. 

140 

max. 

volts 

Negative-bias value. 

0 

max. 

vol ts 

Negative-peak value. 

2 

max. 

vol ts 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode: 

During equipment warm-up period not 
exceeding 15 seconds. 410 max. volts 


® RADIO CORPORATION OF AMERICA 
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23CP4 


After equipment warm-up period.180 max. volts 

Heater positive with respect to cathode. . 180 max. volts 


Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (Ecggj) between 12000 * 
and 20000 volts and grid-No.2-to-grid-No. 1 voltage (E C £gi^ 
between 225 and 640 volts 
G rid-No.4-to-Grid-No.1 

Voltage for focus*. 0 to 400 volts 

Cathode-to-Grid-No.l Volt¬ 
age (Ekg f ) for visual ex¬ 
tinction of focused 

raster. See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(B1ack 1evel): 

White-level value 

(Peak negative).Same value as determined for 

Ekg | except video drive is a 
negative voltage 

Grid-No.4 Current. -25 to +25 /xa 

Grid-No.2 Current. -15 to +15 /xa 

Field Strength of Adjustable 

Centering Magnet♦ . 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor-to-grid- 

No. 1 voltage of 18000 volts 

and grid-No. 2-to-grid- 

N0.1 voltage of 400 volts 

Grid-No.4-to-Grid-No.1 Voltage 

for focus*. 0 to 400 volts 

Cathode-to-Grid-No.l Voltage 
for visual extinction of 

focused raster. 42 to 78 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 

White-level value. -42 to -78 volts 

Maximum Circuit Values: 

Gri d-No. 1-Ci rcu i t Resistance. 1.5 max. megohms 

* Grid drive is the operating condition in which the video signal varies 
the grid-No.1 potential with respect to cathode. 

* This value isaworking design-center minimum. The equivalent absolute 
minimum ultor (or ul tor-to-grid-No.1) voltage is 11.000 volts below 
which the serviceability of the 23CP4 will be impaired. The equipment 
designer has the responsibility of determining a minimum design value 
such that under the worst probable operating conditions involving 
supply-voltage variation and equipment variation the absolute minimum 
ultor (or ultor-to-grid-No.l) voltage is never less than 11,000 volts. 

* The grid-No.4 (or grid-No.4-to-grid-No.1) voltage required for optimum 
focus of any individual tube may have a value anywhere between 0 and 
400 volt.s; is independent of ultor current; and will remain essentially 
constant for values of ultor (or ultor-to-grid-No.1) voltage, or grid- 
No.2 (or grid-No. 2 -to-grid-No.l) voltage, within design ranges shown 
for these items. 
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Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1 A*. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflection 
of the spot from the center of the tube face. 

Cathode drive is the operating condition ?n which the video signal varies 
the cathode potent ial with respect to grid No.1 and the other electrodes. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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REFERENCE 
POINT "B" 
SEE NOTE 6^ 


REFERENCE POINT "c"' REFERENCE POINT"a" 

\ SEE NOTE 6 SEE NOTE 6 

^_SCREEN WIDTH_„ 

MIN. 


.463' ' 

±.030"l_k 


_LOCATION 
OF "A” 



REFERENCE / 
, LINE 
.(NOTE 2) 


SMALL-BUTTON NEOEIGHTAR 
7-PIN BASE, 
ARRANGEMENT I 
JEDEC N207-2O8 
(NOTE 3) 


TRANSPARENT 

PROTECTIVE 

COATING 


I I +.043'' 
U25 -025" 
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DETAIL OF MOUNTING LUG 



NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC’ OF 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THI S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. • THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN TH I SAREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 
IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 

NOTE 7: THE CENTEROFTHE PROTECT I V£ PANEL MAY BE ECCENTRIC 
WITH RESPECT TO THE AX IS OF THE TUBE ENVELOPE. ASSOCIATED 
SHI FT OF THE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED 1/16". 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNT I NG LUGS PROVIDED AT EACH CORNER OF THE PROTECTIVE 
PANEL. TUBE MOUNT ING AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 
SUCH AS .ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 


£*=6.3 VOLTS 

ULTOR VOLTS = 12000 TO 20000 

GRID-N24 VOLTS ADJUSTED FOR FOCUS. 
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100 200 300 400 500 

GRID-N22 VOLTS 


92CS-I03I2 


Cathode-Drive Service 
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ft VOLTS 
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N2J VOLTS 


12000 TO 20000 
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HIGHLIGHT BRIGHTNESS — FOOTLAMBERTS 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
Ef = 6.3 VOLTS 

ULTOR-TO - GRID - N e I VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I8"x \ 3 ] / 2 " 


GRID-DRIVE SERVICE 
E-f = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID N*l BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = I8"x IB 1 /^' 


j I.C.I. COORDINATES OF SCREEN: X=0.287, Y=0.3I5 [ 


-CATHODE DRIVE 

-GRID DRIVE 



0 10 20 30 40 50 60 70 80 90 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 












































23CP4 


AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULT0R-T0-GRID-N2I 

VOLTS = 12000 TO 20000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 

E-f = 6.3 VOLTS 

ULTOR VOLTS =12000 TO 20000 
GRID N2| BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
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(f 


Picture Tube 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes . . 

Grid No.l to all other electrodes . 

External conductive coating to anode 


Heater Current at 6.3 volts 
Heater Warm-Up Time (Average) 


5 

6 

(2500 max. 
\2000 min. 
600 + 30 
11 


pf 

pf 

Pf 

pf 

ma 

seconds 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

Al uminized 

Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.).40% 

Meehanical: 

Weight (Approx.).33 1 hs 

Overall Length.15-3/16" ± 3/8" 

Neck Length . . ..5-1/8" ± 1/8" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb Ji8j A sheets at 
front of this section 

Cap . .... .Recessed Small Cavity (JEDEC No.J1-21) 

Base.. Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. B7-208) 


Basi 

ing Designation 

for BOTTOM VIEW. . . 

.8HR 

Pin 

1- Heater 

G4 anode 

Cap - Anode 

Pin 

Pin 

2- Grid No.l 

3- Grid No.2 


(Grid No.3, 
Grid No.5, 

Pin 

4-Grid No. 4 


Screen, 

Pin 

6-Grid No.l 

~ ~ I 

Col 1 ector) 

Pin 

7 - Cathode 

H H 

C - External 

Pin 

8 - Heater 

Conductive 

Coating 


i 
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Maximum and Minimum Ratings, Design-Maximum Values: 


Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


ANODE VOLTAGE . 

j 23500 max. 

vol ts 


\l4000 min. 

vol ts 

GRID-No.4 (FOCUSING) VOLTAGE: 



Posit ive val ue. 

. . . 1100 max. 

vol ts 

Negative value. 

. . . 550 max. 

vol ts 

GRID-No.2 VOLTAGE . 

. . . 550 max. 

vol ts 

GRID-No.1 VOLTAGE: 



Negative peak value . 

. . . 220 max. 

vol ts 

Negative bias val ue. 

. . . 154 max. 

vol ts 

Pos it i ve bias val ue. 

... 0 max. 

volts 

Positive peak value . 

... 2 max. 

vol ts 

HEATER VOLTAGE. 

f6.9 max. 

vol ts 


|5.7 min. 

vol ts 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. 300 max. volts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 200 max. volts 

DC Component. 100 max. volts 


Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 


Anode Voltage. 18000 volts 

Grid-No.4 Voltage. 0 to 400 volts 

Grid-No.2 Voltage . 400 volts 

Grid-No.1 Voltage for visual extinction 

of focused raster.-44 to-94 volts 

Maximum Circuit Value: 

Grid-No. 1—Ci rcu it Resistance.1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


External conductive coating to ultor 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage (AC or DC). 6.3 ± 10% volts 

Current at 6.3 volts. 0.6 amp 

Warm-up time (Average). 11 sec 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 yy .f 

Cathode to all other electrodes. 5 yyf 

f 2500 max. yyf 

\1700 min. yy f 

Faceplate and Protective Panel.Filterglass 

Total light transmission (Approx.).40% 

Phosphor (For curves, see front of this Section) . .P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence. . ..Medium Short 

Focusing Method.Electros-tatic 

Defl ect ion Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.99° 

Vertical.82° 

Electron Gun.Type Requiring-No Ion-Trap Magnet 

Tube Dimensions: 

Overall length . 15-3/16" ± 3 / 8 " 

Greatest width.21-5/16" + 1/8" - 1/16" 

Greatest height. 17-5/16" + 1/8" - 1/16" 

Diagonal. 24-45/64" + 3/32" - 1/16" 

Neck length.5-1/8" ± 1/8" 

Radius of curvature of protective panel 
(External surface): 

Radius at center 


In piane of d 1 ago¬ 
nal deflection . 


Radius at edge 

50-1/4" See Dimen¬ 

sional Outline 

In plane of hori¬ 
zontal deflection. . . . 50-1/4" 35-1/4" 

In piane of verti¬ 
cal deflection . 45-1/2" 35" 

Radius of curvature of faceplate (Internal surface): 

Radius at center Radius at edge 

In plane of diago¬ 
nal deflection . 39-1/2" 31-1/2" 


RADIO CORPORATION OF AMERICA 
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Radius at center Radius at edge 

In plane of hori¬ 
zontal deflection . . . 39-3/4" 26-1/2" 

I n pi ane of vert i- 

cal deflection. 36“3/4" 18-1/2" 

Screen Dimensions (Minimum): 

Greatest width. . 19-5/16" 

Greatest height . . . 15-1/4" 

Diagonal.22-5/16" 

Projected area. 282 sq. in. 

Weight (Approx.). 33 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb. J187 Fitted with Protective Panel FP198 


..... umai i-Duuun neueiyiuai /—mi [ any emeu i z, 

(JEDEC No.B7-219) 

Basing Designation for BOTTOM VIEW.8KP 

Pin 2-Internal fTJ c (T) Pin 8-Grid No.4 

Connection— Cap - Ul tor 

Do Not Use (Grid No.3, 

Pin 3-Cathode [==|L/j] Grid No.5, 

Pin 4 - Heater Collector) 

Pin 5-Heater C-External 

Pin 6-Grid No.l Conductive 

Pin 7-Grid No.2 Coating 


CATHODE-DRIVE* SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Center 

ULTOR-TO-GRI D-No. 1 VOLTAGE. 

GRID-No.4-TO-GRI O-No. 1 (FOCUS ING)VOLTAGE: 

Positive value. 

Negat ive val ue. 

GRION 0 . 2 -TO-GRID-N 0 .I VOLTAGE. 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewith respect to cathode: 

During equipment warm-up period not 

exceeding 15 seconds. . . 

After equipment warm-up period. . . . 

Heater positive with respect to cathode. 


Values: 




'20000 

max. 

vol 

! ts 

12000* 

min. 

vo' 

1 ts 

1000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

64 

max. 

vol 

ts 

200 

max. 

vol 

ts 

140 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

1 ts 


410 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 
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Equipment Design Ranges: 

With any ultor-to-grid-No. 1 voltage (Ec 5 gj) between 12000 * 
and 20000 volts and grid-No. 2-to-grid No. 1 voltage (Ec 2 g^ 
between 40 and 64 volts 
Grid-No.4-to-Grid-No.1 Voltage 

for focus*. 0 to 400 volts 

Cat hode-to-Grid-No.1 Voltage 
(Ekg |) for visual extinc¬ 
tion of focused raster . . . . See Raster-Cutoff-Range Chart 
Cathode-to-Grid-No.1 
Video Drive from Raster 
Cutoff (Black level): 

White-level value 

(Peak negative).Same value as determined for Ekg^ 

except video drive is a negative voltage 


Grid-No.4 Current. 

... -25 to +25 

/j.a 

Grid-No.2 Current. 

, . . . -15 to +15 

M a 

Field Strength of Adjustable 
Centering Magnet^. 

, . . . 0 to 8 

gausses 

Examples of Use of Design Ranges: 

With ulto r-to-grid- 

No. 1 voltage of 16000 18000 

volts 

and grid-No. 2-to-grid- 
No.1 voltage of 

0 

in 

0 

10 

volts 

Grid-No.4-to-Grid-No.1 

Voltage for focus* .... 

0 to 400 0 to 400 

vol ts 

Cathode-to-Grid-No.1 

Voltage for visual 
extinction of focused 
raster . 

32 to 47 34 to 49 

vol ts 

Cathode-to-Grid-No.1 

Video Drive from Raster 
Cutoff (Black level): 
White-level value. 

-32 to -47 -34 to -49 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 


megohms 


c 


★ 


♦ 


Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid N0.1 and the other 
electrodes. 

This value is a working design-center minimum. The equivalent absolute 
nininun ul tor-to-grid-No. 1 voltage is 11,000 volts below which the 
serviceability of the 23 EP 4 will be impaired. The equipment designer 
has the responsibility of determining a min-imum design value such 
that under the worst probable operating conditions involving supply- 
voltage variation and equipment variation the absolute minimum ultor- 
to-grid-No.i voltage is never less than 11 ,000 volts. 

The grid-No.4-to-grid-No.1 voltage required for focus of any individual 
tube may have a value anywhere between 0 and 400 volts. 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3/8-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as 1/2-inch deflection 
of the spot from the center of the tube face. 
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For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 



40 50 60 70 

GRID-N22-T0-GRID-N2I VOLTS 


92CS-9945RI 
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REFERENCE 
POINT "B" 
SEE NOTE 6 V 


I5'3/ "R. I 


T 32 r c 


-2 2, A 2 " R - 1 


< REFERENCE POINT "c" 1 REFERENCE POINT "a" 
\ SEE NOTE 6 SEE NOTE 6 

^_SCREEN WIDTH_ t 

19 5 /ifs" MIN. 


•4 63" 

±.030"1lU_^ 


50'//R. 35'/ 4 /,r - 


TRANSPARENT 

PROTECTIVE 

COATING 


REFERENCE / 
, LINE -J 
(NOTE 2) 


SMALL-BUTTON NEOEIGHTAR 
7-PIN BASE, —- 

ARRANGEMENT 2 
JEDEC N2B7-2I9 
(NOTE 3) 


— i i? A* +.043” 
1.125 -025" 
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DETAIL OF MOUNTING LUG 



NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 8 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 8. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC’ OF 
THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGI DLY MOUNTED; 
IT SHOULD HAVE F LEX I B L E LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS OF THE BASE PINS. BOTTOM CIRCUMFERENCE OF 
BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB 
AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN TH IS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: REFERENCE POINTS A,B, AND C ARE PROVIDED FOR USE 
IN DESIGN OF A MASK CONTOURED FOR CLOSE FIT TO THE 
PROTECTIVE PANEL. 

NOTE 7: THE CENTER OF THE PROTECTIVE PANEL MAY BE ECCENTRIC 
WITH RESPECT TO THE AXIS OF THE TUBE ENVELOPE. ASSOCIATED 
SHIFT OF THE PROTECTIVE PANEL ALONG ITS MINOR AND/OR MAJOR 
AXIS WILL NOT EXCEED 1/16". 

NOTE 8: KEEP THIS CIRCUMFERENTIAL AREA FREE OF MOUNTING 
HARDWARE. 

NOTE 9: ADEQUATE TUBE SUPPORT IS OBTAINED BY CLAMPING TO 
THE MOUNTING LUGS PROVIDED AT EACH CORNER OF THE PROTECTIVE 
PANEL. TUBE MOUNT ING AND YOKE SUPPORT CLAMPS MUST BE SPACED 
FROM THE TUBE BY USE OF CUSHIONING PADS MADE OF MATERIAL 
SUCH AS ASPHALT-IMPREGNATED FELT, OR EQUIVALENT. 
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CATHODE-DRIVE CHARACTERISTICS 


€ 

C 


a 




€ 

c 



0 10 20 30 40 50 


VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-I03I4RI 
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CATHODE-DRIVE CHARACTERISTICS 



92CM-9946RI 
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Picture Tube 


SHORT RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 114° MAGNETIC DEFLECTION 

With Heater having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes .... 5 pf 

Grid No.l to all other electrodes ... 6 pf 

External conductive coating to anode. . /2500 m ^ x * p 2 

y \1700 min. pf 

Heater Current at 6.3 volts. 600 + 60 ma 

Heater Warm-Up Time (Average) . 11 seconds 


Electron Gun. type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For Curves, see front of this Section). P4—Sulfide Type, 


A1uminized 

Faceplate.Filterglass 

Light transmission (Approx.).78% 


Mechanical: 


Weight (Approx.).24 1 bs 

Overall Length.13-11/16" + 5/16" - 1/4" 

Neck Length.4-3/8" ± 1/8" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regul ar-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb J 187 B sheets at 
front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pin 1- Heater 

G4 ANODE 

Cap - Anode 

Pin 2- Grid No.1 
Pin 3 - Grid No. 2 


(Grid No. 3 , 
Grid No.5, 

Pi n 4 - Grid No. 4 


Screen, 

Col lector) 

Pin 6 -Grid No.l 

- j_ 1 

Pin 7 - Cathode 


C - External 

Pi n 8 - Heater 

H H 

Conductive 
Coating 


I 
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Maximum and Minimum Ratings, Design-Maximum Values: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

ANODE VOLTAGE.f23500 max. volts 

\11000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value.1100 max. volts 

Negative value. 550 max. volts 

GRID-No.2 VOLTAGE. 1550 max. volts 

]200 min. volts 

GRID-No.1 VOLTAGE: 

Negative peak value. 200 max. volts 

Negative bias value. 154 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

HEATER VOLTAGE.(6.9 max. vol ts 

[5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. 200 max. volts 

Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 200 max. volts 

DC component. 100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise specified, voltage val¬ 
ues are positive with respect to cathode 

Anode Voltage. 14000 volts 

Grid-No. 4 Voltage . .. 0 to 400 volts 

Grid-No.2 Voltage. 450 volts 

Grid-No.1 Voltage for visual extinction 

of focused raster.-45 to -105 volts 

Maximum Circuit Value: 

Grid-No. 1-Ci rcu it Resistance. 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 
LOW-GRID-NO.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Direct Interelectrode Capacitances: 

Cathode to all other electrodes . . 

Grid No.l to all other electrodes . 

External conductive coating to anode. 

Heater Current at 6.3 volts . 

Heater Warm-Up Time (Average) .... 

Electron Gun. Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor (For curves, see front of this section). P4—Sulfide Type, 


Aluminized 

Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.).40% 


5 pf 

6 pf 

2500 max. pf 

2000 min. pf 

450 ± 25' ma 

11 seconds 


Mechanical: 

Weight (Approx.).32-1/2 lbs 

Overall Length.15-7/16" ± 7/16" 

Neck Length.5~3/8" ± 3/16" 

Projected Area of Screen . 282 sq. in. 

External Conductive Coating: 

Type.Reg u 1 a r-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Out lines and Bulb J18J A sheets 
at front of this section 


Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.JEDEC No.B6-214 


Basing Designation for BOTTOM VIEW.7FA 


Pi n 2 - Cathode 
Pin 3 - Heater 
Pi n 4 - Heater 
Pin 5 -Grid No.l 
Pin 6 -Grid No.4 
Pin 7-Grid No.2 



Cap - Anode 

(Grid No.3, 
Grid No.5, 
Screen, 

Col 1 ector) 
C - External 
Conductive 
Coating 
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Maximum and Minimum Ratings, Design-Maximum Values: 


Unless otherwise specified, voltage val¬ 
ues are positive with respect to grid No.i 


ANODE VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2 VOLTAGE . 

CATHODE VOLTAGE: 

Negative peak value . 

Negative bias value . 

Positive bias value . 

Positive peak value . 

HEATER VOLTAGE. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period. . . . 
Heater positive with 
respect to cathode: 

Combined AC and DC voltage. 

DC component._. 


'22000 

max. 

vol 

t s v 

15000 

min. 

vol 

ts 

1100 

max. 

vol 

ts 

550 

max. 

vol 

ts 

I 70 

max. 

vol 

ts 

\44 

mi n. 

vol 

ts 

2 

max. 

vol 

ts 

0 

max. 

vol 

ts 

100 

max. 

vol 

ts 

150 

max. 

vol 

ts 

•f6.9 

max. 

vol 

ts 

15.7 

min. 

vol 

ts 


450 max. 

vol ts 

200 max. 

vol ts 


200 max. 

volts 

100 max. 

volts 


Typical Operating Conditions for Cathode-Drive Service: 


Unless otherwise specified, voltage val¬ 
ues are positive with respect to grid No.i 

Anode Voltage. 16000 volts 

Grid-No.4 Voltage.0to500 volts 

Grid-No.2 Voltage . 50 volts 

Cathode Voltage for 
visual extinction of 

focused raster. . .35 to 50 volts 


Maximum Circuit Value: 

Grid-No.1-Ci rcuit Resistance. 1.5 max. megohms 


For X-radiation shielding considerat ions, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


f RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 30 ma 

f Heater Warm-Up Time (Average).. . 11 seconds 

Direct |nterelectrode Capacitances: 

Grid No.l to all other electrodes. ... 6 

Cathode to all other electrodes. 5 mii 

External conductive coatina to ultor . .f2500 max. 

\l700 min. /j+if 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.114° 

Horizontal.102° 

Vertical.84° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Facepl ate.Fi 1 tergl ass 

Light transmission at center (Approx.) . 78% 

Phosphor (For Curves, see front of this Section) . P4—Su 1 fide Type 

Al uminized 

Fluorescence.White 

Phosphorescence.White 

Persistence.Medium Short 

Mechanical: 

Tube Dimensions: 

Overall length.14-3/8" ± 5/16" 

Greatest width..« . . . . 20-1/2" + 1/16" - 1/8" 

Greatest height. . ..16-1/2" ± 1/8" 

Diagonal . 23-25/64" + 3 / 32 " - 1/8" 

Neck length.5-1/8" ± 1/8" 

Curvature of faceplate (Radii): 

Center Intermediate Edge 

External surface . 50" - 36-3/4" 

„r- Internal surface. 30" 48" 24" 

\ Screen Dimensions (Minimum): 

Greatest width . 19-1/4" 

Greatest height.15-1/8" 

Diagonal . 22-5/16" 

Projected area.282 sq. in. 

Weight (Approx.).24 1 bs 

+ Operating Position . Any 

I Cap.Recessed Small Cavity (JEDEC No.J1-21) 

* Bulb.J187 (114°) 
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Base. Small-Button Neoeightar 7—Pin, Arrangement 1, 

(JEDEC No.B7-208) 

Basing Designation for BOTTOM VIEW.8HR 


Pint- Heater 
Pin 2 -Grid No.l 
Pin 3 - Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 - Cathode 
Pin 8 - Heater 



Cap -Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1ector) 
C - External 
Conductive 
Coating 


grid-drive a service 


Unless otherwise specified, voltage values 
are positive with respect to cathode 

Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE.f22000 max. 

[11000 min. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value.1100 max. 

Negative value. 550 max. 

GRID-No.2 VOLTAGE.I™ maX ' 

[200 min. 

GRID-No.l VOLTAGE: 

Negative-peak value . 220 max. 

Negative-bias value .. 154 max. 

Positive-bias value . 0 max. 

Positive-peak value . 2 max. 

HEATER VOLTAGE.{6.9 max - 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 


not exceeding 15 seconds. 450 max. 

After equipment warm-up period. . . 200 max. 

Heater positive with 

respect to cathode. 200 max. 


vol ts 
vol ts 

vol ts 
vol ts 
vol ts 
vol ts 

vol ts 
vol ts 
vol ts 
vol ts 
vol ts 
volts 


vol ts 
vol ts 

volts 


Equipment Design Ranges: 

With any ultor voltage (Ec 5 k) between nooo and 22000 volt s 
and grid-No.2 voltage (Ec 2 k / between 220 and 550 volts 
Grid-No.4 Voltage 

for focus*. . ..0 to 400 volts 

Grid-No.1 Voltage (E c jk) for 
visual extinction 

of focused raster ...... See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

Grid-No:l Video Drive from 
Raster Cutoff (Black level): 

White level value 

(Peak positive).Same value as determined 

for E C |k except video drive is a 
positive voltage 
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Grid-No.4 Current.-25 to +25 n a 

Grid-No.2 Current.-15 to +15 /aa 

Field Strength of Adjustable 

Centering Magnet*. 0 to 8 gausses 

Examples of Use of Design Ranges: 

With uLtor voltage of 18000 volts 

and grid-No . 2 voltage of 400 volts 

Grid-No.4 Voltage for focus*. 0 to 400 volts 

Grid-No.1 Voltage for visual 

extinction of focused raster.-36 to -94 volts 

Grid-No.1 Video Drive from 
Raster Cutoff (Black level): 

White-level value. 30 to 94 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


CATHODE-DRIVER SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid M0.1 

Maximum and Minimum Ratings, Design-Maximum Values: 


ULT0R-T0-GRID-No.1 VOLTAGE . J22000 max. volts 

[11000 max. volts 

GRID-N 0 . 4 -TO-GRID-N 0 .I (FOCUSING) 

VOLTAGE: 

Positive value. 1250 max. volts 

Negative value. 400 max. volts 

GRID-N 0 . 2 -TO-GRID-N 0 .I VOLTAGE . I 700 max * vo ] ts 

[350 min. volts 

GRID-No.2-T0-CATH0DE VOLTAGE . 550 max. volts 

CATH0DE-T0-GRID-No.1 VOLTAGE: 

Positive-peak value. 220 max. volts 

Positive-bias value. 154 max. volts 

Negative-bias value. 0 max. volts 

Negative-peak value. 2 max. volts 

HEATER VOLTAGE. f 6 - 9 max - volts 

[5.7 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 


During equipment warm-up period 


not exceeding 15 seconds .... 450 max. volts 

After equipment warm-up period . . 200 max. volts 

Heater positive with 

respect to cathode. 200 max. volts 


Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (E C5 g 1 ) between 11000 
and 22000 volts and grid-Mo. 2-to-grid-No. 1 voltage (E C2 g 1 ) 
between 225 and 7 00 volts 
G rid-No.4-t o-G rid-No.1 

Voltage for focus*. 0 to 400 volts 
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Cathode-to-Grid-No.1 Voltage 
(Ekq|) for visual extinction 

of focused raster.See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 

White-level value 


(Peak negative). 

Same value as determined for 
E kg except video drive is a 
y 1 negative voltage 

Grid-No.4 Current. 

.... -25 to +25 

M a 

Grid-No.2 Current. 

Field Strength of Adjustable 

.... -15 to +15 

M a 

Centering Magnet*. 

Examples of Use of Design Ranges: 

With ultor-to-grid- 

.... 0 to 8 

gausses 

No. 1 voltage of 
and grid-No.2-to- 

18000 

volts 

grid-No.i voltage of 

Grid-No.4-to-Grid-No.1 

400 

volts 

Voltage for focus* . 

Cathode-to-Grid-No.1 Voltage 
for visual extinction 

.... 0 to 400 

vol ts 

of focused raster. 

Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(Black 1evel): 

.... 36 to 78 

vol ts 

White-level value. 

Maximum Circuit Values: 

.... -36 to -78 

vol ts 

Grid-No.1-Circuit Resistance . . 

.... 1.5 max. 

megohms 


A Grid drive is the operating condition in which the video signal varies 
the grid-No.l potential with respect to cathode. 

• individual tubes will have satisfactory focus at some value of grid-No.4 
(or grid-No.4-to-grid-No.l) voltage between 0 and 400 volts under 
conditions with the combined bias voltage and video-signal voltage 
adjusted to produce an ultor current of 200 microamperes. 

★ Distance from Reference-Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3 / 8 -inch 
radius concentric with the center of the tube face. it is to be noted 
that the earth's magnetic field can cause as much as 1 / 2 -inch deflection 
of the spot from the the center of the tube face. 

4 Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No .1 and the 
other electrodes.. 


OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, this picture tube does not prod uce any ha rmf u I X-ray 
radiation. However, because the rating of this type permits 
operation at voltages as high as 22 kilovolts (Design-maximum 
value), shielding of this picture tube for X-ray radiation may 
be needed to protect against possible injury from prolonged 
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exposure at close range whenever the operating conditions 
involve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following con¬ 
ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatterproof, glass cover over the 
face of this picture tube to protect it from being struck 
accidentally and to protect against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 
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DATA 4 
10-60 
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3.: 


«-.OIO /, -.OI5 ,/ 


2.150" 

75" 1_ 

y-MOLD-MATCH LINE 

r 

lx® 

. 438 ^ 

■ i id 

1 *-SPLICE LINE 

til 

XT 

, 3a r~ 

(notes) 

SEAL BULGE 
\ (note 7) 

8 


DETAIL OF PANEL 


NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNT¬ 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUITRY CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LI NT- 
LESS CLOTH. 

NOTE 6: MEASURED AT THE MOLD-MATCH LINE. 

NOTE 7: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE LOCATION SPECIFIED FOR DIMEN¬ 
SIONING THE ENVELOPE WfDTH, DIAGONAL, AND HEIGHT. 

NOTE 8: AREA BETWEEN MOLD-MATCH LINE AND SEAL BULGE IS 
1/2" MINIMUM. THIS SHOULD BE THE MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. SUPPORTS MUST BE SPACED FROM THE TUBE BY 
THE USE OF CUSHIONING PADS MADE OF ASPHALT, IMPREGNATED 
FELT OR EQUIVALENT. 
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BULB-CONTOUR DIMENSIONS 




/f 


} 

< 


SHORT-SIDE VIEW 



NOTE: PLANES A THRU G ARE NORMAL TO THE TUBE AXIS AND 
AT FIXED LOCATIONS FROM THE Y AXIS. THESE COORDINATES 
DESCRIBE THE BOGIE-BULB EXTERNAL CONTOUR IN PLANES THROUGH 
THE TUBE AXIS AND THE RESPECTIVE FACEPLATE AXES. 
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DATA 5 
10-60 
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RASTER-CUTOFF-RANGE CHARTS 
Grid-Drive Service 


E.p =6.3 VOLTS 

ULTOR VOLTS = 11000 TO 22000 

GRID-N2 4 VOLTS ADJUSTED FOR FOCU 
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GRID-N22 VOLTS 


92CS-I0620RI 


Cathode-Drive Service 
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23MP4 


AVERAGE DRIVE CHARACTERISTICS 


(f 

> 


CATHODE-DRIVE SERVICE 
E-p = 6.3 VOLTS 

UUOR-TO-GRID-N®! VOLTS = 16000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N*l TO GIVE 
FOCUSED RASTER CUTOFF. 

|RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

I RASTER SIZE =l8"x o'/fc" 


GRID-DRIVE SERVICE 
E-p = 6.3 VOLTS 
ULTOR VOLTS =16000 
GRID Nil BIASED NEGATIVE WITH I 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 
AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 18'x 13*/2* 



10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF 

92CM-10625 
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DATA 6 
10-60 
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AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 

Ef =6.3 VOLTS 
ULTOR-TO-GRID-NSI 

VOLTS = 11000 TO 22000 
CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 

GRID-DRIVE SERVICE 

E.p= 6.3 VOLTS 

ULTOR VOLTS = 11000 TO 22000 
GRID N2| BIASED NEGATIVE WITH 
RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 
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Picture Tube 

BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 110° MAGNETIC DEFLECTION 

With Heater Having Controlled Warm-Up Time 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 450 ± 5% ma 

Heater Warm-Up Time (Average) . 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 /x/xf 

Cathode to all other electrodes .... 5 mif 

External conduct ive coat i ng to ul tor. . . {oaaS m ^ X ‘ 


Electron Gun.Type Requiring No Ion-Trap Magnet 


Optical: 

Faceplate and Protective Panel.Filterglass 

Light transmission (Approx.).40% 

Phosphor (For Curves, see front of thi s Section) . . P4—Sulfide Type, 

Aluminized 


Mechanical: 


Operating Position.Any 

Weight (Approx.).32-1/2 lbs 

Overall Length.15-3/16" ± 3/8" 

Neck Length.5-1/8" ± 1/8" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 


See Picture-Tube Dimensional-Out Lines and Bulb Ji8y A sheets 
at the front of this section 


Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Button Neoeightar 7-Pin, 

Arrangement 1 (JEDEC No.B7-208) 


Basing Designation for BOTTOM VIEW.8HR 


Pi n 1 - Heater 
Pin 2 - Grid No. 1 
Pin 3-Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 - Cathode 
Pin 8 - Heater 



Cap - Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External 
Conductive 
Coating 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA 

5-62 
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Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2 VOLTAGE . 

GRID-No. 1 VOLTAGE: 

Negative peak value . 

Negative bias value . 

Positive bias value.. . . . 

Positive peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 
Heater positive with 

respect to cathode. 


18000 

10000 

1100 

550 

550 

220 

154 

0 

2 


450 

200 

200 


max. 
mi n. 

max. 

max. 

max. 

max. 

max. 

max. 

max. 


max. 

max. 

max. 


Typical Operating Conditions: 

With ultor voltage of 16000 

and grid-Mo.2 voltage of 300 

Grid-No.4 Voltage for focus.0 to 400 

Grid-No. 1 Voltage for visual 

extinction of focused raster.-35 to -72 


Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 1.5 max. 


vol ts 
vol ts 

vol ts 
vol ts 
vol ts 

vol ts 
vol ts 
vol ts 
vol ts 


vol ts 
vol ts 

vol ts 

volts 
volts 
vol ts 

vol ts 
megohms 




For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 
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Picture Tube 


f 


<f 


BI-PANEL RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

With Heater Having Controlled Wa rm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts. 600 ± 5% ma 

Heater Warm-Up Time (Average) . 11 seconds 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes . 

Cathode to all other electrodes . . 

External conductive coating to ultor 


Electron Gun.Type Requiring 

Optical: 

Faceplate and Protective Panel 


6 fifi f 

5 fifii 

2500 max. /j./xf 

2000 min. / jl / j .f 

No ion-Trap Magnet 


Fi1terglass 


P4—Su I f ide Type, 
A1uminized 


Light transmission (Approx.). 

Phosphor (For Curves, see front of this Section) 

Mechanical: 

Operating Position.Any 

Weight (Approx.)...34-1/2 lbs 

Overall Length.18-5/16" ± 7/16" 

Neck Length.5-1/2" ± 3/16" 

Projected Area of Screen. 282 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Pi cture-Tube Dimensional-Out Lines and Bulb Ji8j D/G sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Short Small-Shell Duodecal 6-Pin 

(JEDEC Group 4, No.B6-203) 
Basing Designation for BOTTOM VIEW.12L 


Pin 1-Heater 
Pin 2 - Grid No. 1 
Pin 6 - Grid No.4 
Pin 10-Grid No.2 
Pin 11 - Cathode 
Pin 12-Heater 



U1 tor 
(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External 
Conductive 
Coating 


© RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA 

3-62 
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Maximum and Minimum Ratings, Design-Maximum Values: 


ULTOR VOLTAGE./22000 max. volts ^ 

\12000 min. volts 

GRID-No.4 (FOCUSING) VOLTAGE: W. 

Positive value.1100 max. volts 

Negative value. 550 max. volts 

GRID-No.2 VOLTAGE. 550 max. volts 

GRID-No.1 VOLTAGE: 

Negative peak value. 220 max. volts 

Negative bias value. 155 max. volts ' 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. . . . 200 max. volts 

Heater positive with 

respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 

and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus. 0 to 400 volts 

Grid-No.1 Voltage for visual extinction 

of focused raster.-35 to -72 volts 

Maximum Circuit Values: 

Grid-No. 1-Ci rcui t Resistance. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 
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Picture Tube 


/" 

Nj 


/< 


RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts . 

Direct Interelectrode Capacitances: 
Grid No.l to all other electrodes . 
Cathode to all other electrodes . . 


600 ± 10% ma 


(2500 max. 
■\2000 min. 


m f 

Wif 


External conductive coating to ultor. . 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).75% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type, 

Al uminized 

Mechanical: 

Operating Position.Any 

Weight (Approx.).35 lbs 

Overall Length.19-1/8" ±3/8" 

Neck Length.5-1/2" ± 3/16" 

Projected Area of Screen. 332 sq. in. 

External Conductive Coating: 

Type. Special 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb JiQ2 A/B sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bases (Alternates): 

Short Small-Shell Duodecal 6-Pin 
(JEDEC Group 4, No.B6-203) 

Small-Shell Duodecal 6 -Pin, Arrangement 1 
(JEDEC Group 4, N 0 .B 6 - 63 ) 

12L 


Basi 

ing Designation 

for BOTTOM VI 

iew.: 

Pin 

1 - Heater 

ULTOR G z£\ 

^3p5 <\>r —" 

* Cap-Ultor 

Pin 

2-Grid No.l 

CL /A/—J 

r\ (Grid No.3, 

Pin 

6 -Grid No.4 

/ 

1 \ Grid No.5, 

Pin 

10-Grid No.2 

[Xlzzz- 

Collector) 

Pin 

11 - Cathode 

ct Xj 

/@ G 8 - External 

Pin 

12 - Heater 


2 Conductive 


c 



RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 


DATA 

1-63 



















Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . 

GRID-No.4 (FOCUSING) VOLTAGE: 

Pos i t i ve val ue.. . 

Negat1ve value. 

GRID-No.2 VOLTAGE . 

GRID-No.1 VOLTAGE: 


Positive bias value . 

Positive peak value ........ 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds. . . . 
After equipment warm-up period. . 
Heater positive with 

respect to cathode. 


Typical Operating Conditions: 

With ultor voltage of 
and grid-No. 2 voltage of 
Grid-No.4 Voltage for focus . . 
Grid-No.1 Voltage for visual 
extinction of focused raster. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. . 


. 22000 

max. 

vol ts 

. 1100 

max. 

volts 

. 550 

max. 

vol ts 

. 550 

max. 

vol ts 

. 155 

max. 

vol ts 

0 

max. 

volts 

2 

max. 

vol ts 

. 450 

max. 

vol ts 

. 200 

max. 

vol ts 

. 200 

max. 

vol ts 

18000 

volts 

300 

volts 

-50 to +350 

volts 

-28 to 

-72 

vol ts 

. . 1.5 

max. 

megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PICTURE TUBE 



RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION 


DATA 

General: 


Heater, for Uni potential Cathode: 

Voltage.6.3.. . .ac or dc volts 

Current.0.6 ± 10%.amp 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 yyi f 

Cathode to all other electrodes .... 5 /z/zf 

External conductive coating to ultor. . /2500 m ^ x ‘ 

a (2000 min. /z/xf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).76% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.Short 

Focusing Method . . . Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal. 110° 

Horizontal.105° 

Vertical. 87° 

Electron Gun. Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.15-7/8" ± 5/16" 

Greatest width.22-11/16" ± 1/8" 

Greatest height . 18-1/2" ± 1/8" 

Diagonal. 24" ± 1/8" 

Neck length.5-7/16" ± 1/8" 

Screen Dimensions (Minimum): 

Greatest width.21-7/16" 

Greatest height . 16-7/8" 

Diagonal.22-13/16" 

Projected area.. . 332 sq. in. 

Weight (Approx.).28 lbs 

Mounting Position . Any 

Cap.Recessed Small Cavity (JETEC No.J1-21) 

Bulb.J192 (110°) 


ise. ... omai i —du l luii DiyiiLai / — rm, 

Arrangement 2, (JETEC No.B7-183) 
Basing Designation for BOTTOM VIEW.8HR 

Pin 1-Heater 6*)n c Cap-Ultor 

Pin 2-Grid No.l (Grid No.3, 

Pin 3 -Grid No.2 Q/C^zzz^ V&) Grid No.5, 

Pin 4-Grid No.4 ( j^zzzzS J Collector) 

Pin 6-Grid No.l V\7© C-External 

Pin 7-Cathode Conductive 

Pin 8-Heater O''*’"® Coating 
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24AHP4 

PICTURE TUBE 


ULTOR VOLTAGE . 

/20000 

max. 

vol ts 

GRID-No.4 VOLTAGE: 

I12000*min. 

vol ts 

Positive value. 

1000 

max. 

vol ts 

Negative value. 

500 

max. 

vol ts 

GRID^No.2 VOLTAGE . 

500 

max. 

vol ts 

GRID-No.l VOLTAGE: 




Negative peak value . 

200 

max. 

vol ts 

Negative bias value.. 

140 

max. 

vol ts 

Positive bias value . 

0 

max. 

vol ts 

Positive peak value . 

2 

max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 




Heater negativewith respect to cathode: 




During equipment warm-up period 




not exceeding 15 seconds. 

410 

max. 

vol ts 

After equipment warm-up period. . . . 

180 

max. 

vol ts 

Heater positive wi th respect to cathode. 

180 

max. 

vol ts 


GRID-DRIVE A SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 

Maximum Ratings, Design-Center Values: 


Equipment Design Ranges: 

With any ultor voltage (E C5 f l ) between 12000 and 20000 volts 
and grid-No.2 voltage (Ecgk.) between 200 and 500 volts 


Grid-No.4 Voltage for 

Focus§. 

Grid-No.1 Voltage (Ec^k) 
for Visual Extinc¬ 
tion of Focused Raster. 

|Grid—No. 1 Video Drive 
from Raster Cutoff 
(Black Level): 
White-level value 
(Peak positive) . . . 


-50 to +350 


vol ts 


See Raster-Cutoff-Range Chart 
for Grid-Drive Service 


Same value as determined for 
Ec.k except video drive is 

1 _: a :_ _n. 


•25 to +25 
•15 to +15 


Grid-No.4 Current . 

Grid-No.2 Current . 

[Field Strength of Adjust¬ 
able Centering Magnet*. . 0 to 8 

Examples of Use of Design Ranges: 

With ultor voltage of 14000 

and grid-No.2 voltage of 300 

|Grid—No-4 Voltage for 

Focus. -50 to +350 

Grid drive is the operating condition in which the 
the grid-No.1 potential with respect to cathode. 

|®,§,*: See next page. 


positive voltage 


16000 

400 


gausses 


volts 

volts 


•50 to +350 volts 

ideo signal varies 
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24AHP4 

PICTURE TUBE 



Grid-No.1 Voltage for 
Visual Extinction of 

Focused Raster. -28 to -72 -36 to -94 volts 

Grid-No.1 Video Drive 
from Raster Cutoff 
(Black Level): 

White-level value. ... 28 to 72 36 to 94 volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 


CATHODE-DRiVE" SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.i 


Maximum Ratings, Design-Center Values: 

ULT0R-T0-GRID-No.1 VOLTAGE . 

[20000 

112000® 

max. 

min. 

vol ts 
vol ts 

GRID-No.4-T0-GR1D-No.1 VOLTAGE: 

Pos i t i ve val ue. 

1000 

max. 

vol ts 

Negative value . 

500 

max. 

vol ts 

GRID-No.2-TO-GRID-No.l VOLTAGE . 

640 

max. 

vol ts 

GRID-No.2-TO-CATHODE VOLTAGE . 

500 

max. 

vol ts 

CATH0DE-T0-GR1D-No.1 VOLTAGE: 

Positive peak value. 

200 

max. 

vol ts 

Posi t i ve bias val ue. 

140 

max. 

vol ts 

Negative bias value. 

0 

max. 

vol ts 

Negative peak value. 

2 

max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewith respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

410 

max. 

vol ts 

After equipment warm-up period . . . 

180 

max. 

vol ts 

Heater positive wi th respect to cathode. 

180 

max. 

vol ts 


Equipment Design Ranges: 

With any ultor-to-grid-No. l voltage (Ec 5 gj) between 

12000 and 20000 volts 

and gnd-No. 2-to-grid-No. 1 voltage (^c 2 g 1 ) between 

225 and 640 volts 

Grid-No.4-to-Grid-No.1 

Voltage for Focus§. -50 to+350 volts 

* Cathode drive is the operating condition in which the video signal 
varies the cathode potential with respect to grid No.i and the 
other electrodes. 

® This value is a working design-center minimum. The equivalent abso¬ 
lute minimum ultor-or ultor-to-grid-No.1 voltage is 11000 volts, be¬ 
low which the serviceability of the 24AHP4 will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso¬ 
lute minimum ultor-or nltor-to-grid-No.1 voltage is never less than 
11000 volts. 

*,§: See next page. 
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Z4AHP4 
PICTURE TUBE 



Cathode-to-Grid-No. 1 
Voltage (Ekg 1 ) for 
Visual Extinction 
of Focused Raster. . . . 

Cathode-to-Grid-No.l 
Video Drive from Raster 
Cutoff (B1ack Level): 
White-level value 

(Peak negative). . . . 


See Raster-Cutoff-Range Chart 
for Cathode-Drive Service 


Same value as determined for 
Ekg^ except video drive is a 
1 negative voltage 


Grid-No.4 Current. 


-25 to 

+25 

M a 

Grid-No.2 Current. 

Field Strength of Adjust- 


-15 to 

+15 

jJJd. 

able Centering Magnet* 

Examples of Use of Design 

i With ultor-to-grid-No.l 

0 to 

Ranges: 

8 

gausses 

voItage 

and grid-No.2-to-grid-Nc 

of 

. i 

14000 

26000 

volts 

voltage 

G rid-No.4-to-Grid- 

of 

300 

400 

volts 

No.l Voltage for Focus . 
Cathode-to-Grid-No.1 

Vol tage for V i sual 
Extinction of Focused 


-50 to +350 

-50 to +350 

vol ts 

Raster .... . 

Cathode-to-Grid-No.1 

Video Drive from 

Raster Cutoff 
(B1 ack Level): 


28 to 60 

36 to 78 

vol ts 

White-level value. . . . 

Maximum Circuit Values: 


-28 to -60 

-36 to -78 

vol ts 


[Grid-No. 1-Ci rcuit Resistance. 1.5 max. megohms 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 7/16-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth*s magnetic field can cause as much as l/2-inch deflection 
of the spot from the center of the tube face. 

The grid-No.4 voltage or grid-No.4-to-grid-No.1 voltage required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.l voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 
voltage) within design ranges shown for these items. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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GRID-No .1 VOLTS 


21WHP4 

RASTER-CUTOFF-RANGE CHART 

For Grid-Drive Service 
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Z4AHP4 

PICTURE TUBE 




' (NOTE 3) 
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24AHP4 

PICTURE TUBE 




NOTE l: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TER¬ 
MINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JETEC No.126 (SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIG IDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREE¬ 
LY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY I NCREASE THE I NDI CAT- 
ED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND HEIGHT 
BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE SEAL, 
THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND THE 
ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: UNDISTURBED AREA BETWEEN MOLD-MATCH LINE AND 

SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE MAXIMUM 
WIDTH OF TUBE SUPPORT BAND. 
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2M-AHP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 

Ef = 6.3 VOLTS 

U LT0R-T0-GR1D-No. 1 

VOLTS = 16000 

CATHODE BIASED POSITIVE 
WITH RESPECT TO GRID 
No.1 TO GIVE FOCUSED 
RASTER CUTOFF. 

RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 
RASTER SIZE = 21" X 16" 

GRID-DRIVE SERVICE 

Ef = 6.3 VOLTS 

ULT0R VOLTS = 16000 

GRID No.1 BIASED NEGA¬ 
TIVE WITH RESPECT TO 
CATHODE TO GIVE 

FOCUSED RASTER CUTOFF. 
RASTER FOCUSED 

AT AVERAGE BRIGHTNESS. 

RASTER SIZE = 21" X 16" 

TTTT 
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ULTOR M!LLI AMPERES 


AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 


GRID-DRIVE SERVICE 


Ef = 6.3 VOLTS 
ULTOR—TO—GRID—No.1 

VOLTS = 12000 TO 20000 
CATHODE BIASED POSITIVE 
WITH RESPECT TO GR I D No.l 
TO GIVE FOCUSED RASTER 
CUTOFF. 


E f = 6.3 VOLTS 
ULTOR VOLTS = 

12000 TO 20000 
GRID No.l BIASED NEGATIVE 
WITH RESPECT TO CATHODE 
TO GIVE FOCUSED RASTER 
CUTOFF. 
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24ATP4 


Picture Tube 


RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater Having Controlled Warm-Up Time 

DATA 


General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 6.3 volts 

Current at 6.3 volts. 0.6 amp 

Warm-up time (Average). 11 sec 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes ... 6 /jl/j .f 

Cathode to all other electrodes .... 5 yu^f 

External conduct ive coat i ng to ultor. . {2500 max. M^f 

\2000 mm. /x/xf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).73% 

Phosphor (For Curves, see front of this Section) . . P4—Sulfide Type 

A1 uminized 

Fluorescence.White 

Phosphorescence . White 

Persistence.Medium Short 

Focusing Method . Electrostatic 

Deflection Method. Magnetic 

Deflection Angles (Approx.): 

Diagonal. 90° 

Horizontal.85° 

Vertical.68° 

Electron Gun.Type Requiring-No Ion-Trap Magnet 

Tube Dimensions: 

Overall length.19-1/8" ± 3/8" 

Greatest width.22-11/16" ± 1/8" 

Greatest height . 18-7/16" ± 1/8" 

Diagonal.24" ± 1/8" 

Neck length.5-1/2" ± 3/16" 

Radius of curvature of faceplate 

(External surface).40" 

Screen Dimensions (Minimum): 

Greatest width.21-7/16" 


Greatest height . 16-7/8" 

Diagonal.22-13/16" 

Projected area.. 332 sq. in. 

Weight (Approx.).35 lbs 

Operating Position.Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Bulb. . ...J192 A2/B2 

Socket.Cinch Part No.9464-12, or equivalent 

Base.Small-Shell Duodecal 6 -Pin, Arrangement 1 , 

(JEDEC Group 4, N 0 .B 6 - 63 ) 


® RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


DATA I 
8-60 


































24ATP4 


Basing Designation for BOTTOM VIEW, 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6 - Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



.12L 

Cap - Ul tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C - External 
Conductive 
Coating 


CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to grid fto.i 

Maximum and Minimum Ratings, Design-Center Values: 


GRID-No.4-T0-GRID-No.l (FOCUSING) VOLTAGE: 

Positive value. 

Negative value. 

GRID-No.2-TO-GRID-No.l VOLTAGE. 

CATHODE-TO-GRID-No.1 VOLTAGE: 

Positive-peak value ... . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 
Heater positive with respect to cathode. 


'20000 

max. 

vol ts 

12000* 

min. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

vol ts 

68 

max. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

vol ts 

0 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

vol ts 


Equipment Design Ranges: 

With any ultor-to-grid-No.1 voltage (Ec 5 g}) 
between 12000* and 20000 volts and grid-No . 2-to- 
grid-No. 1 voltage (E C2 g j) between 40 and 68 volts 
Grid-No.4-to-Grid-No.1 Vol tage for focus§. 0 to 400 volts 
Cathode-fo-Grid-No.1 Voltage 
(E kgl ) for visual extinction 

of focused raster*.See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black 1 evel): 

White-level value 

(Peak negative).Same value as determined for 

E kg except video drive is a 
1 negative voltage 

Grid-No.4 Current.-25 to +25 /xa 

Grid-No.2 Current.-15 to +15 \ia 

Field Strength of Adjustable 

Centering Magnet* . 0 to 8 gausses 



RADIO CORPORATION OF AMERICA 
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24ATP4 


Examples of Use of Design Ranges: 


With ultor-to-grid-No. l 


voltage of 

16000 

volts 

and grid-No. 2-to-grid-No. l 
voltage of 

50 

vo l ts 

Grid-No.4-to-Grid-No.1 Voltage for focus. 

0 to 400 

vol ts 

Cathode-to-Grid-No.1 Voltage for 

visual extinction of focused raster . . 

32 to 47 

volts 

Cathode-to-Grid-No.1 Video Drive 
from Raster Cutoff 
(Black 1 evel): 

White-level value . 

-32 to -47 

volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 

1.5 max. 

megohms 


m Cathode drive is the operating condition in which the video signal varies 
the cathode potential with respect to grid No.l and the other electrodes. 

* This value is a working design-center minimum. The equivalent absolute- 
mininun ul tor-to-grid-No.1 voltage is 11,000 volts, below which the 
serviceability of the 24ATP4 will be impaired. The equipment designer 
has the responsibility of determining a minimum design value such that 
under the worst probable operating conditions involving supply-voltage 
variation and equ i pmen t variation the absol u te m i n i mum ul tor-to-gr i d-No. 1 

_ voltage is never less than 11,000 volts. 

* The grid-No.4-to-grid-No. 1 voltage required for optimum focus of any 
individual tube may have a value anywhere between 0 and 400 volts and 
is independent of ultor current and will remain essentially constant 
for values of ul tor-to-grid-No.1 voltage or grid-No.2-to-grid-No.1 
voltage within design ranges shown for these items. 

A The cathode-to-grid-No.1 voltage (Ekgi) will increase by approximately 
2 per cent for every 1000-volt increase in ultor-to-grid-No. 1 voltage 
and will decrease by approximately 2 per cent for every 1000-volt 
decrease in ultor-to-grid-No.1 voltage. 

Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a l/2-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth*s magnetic field can cause as much as l/2-inch deflection 
of the spot from the center of the tube face. 


OPERATING CONSIDERATIONS 

Shatter-Proof Cover Over the Tube Face. Following con¬ 
ventional picture-tube practice, it is recommended that the 
cabinet be provided wi t h a shat te r-p roof, glass cover over the 
face of the 24 ATP 4 to protect it from being struck accidentally 
and to protect against possible damage resulting from tube 
implosion under some abnormal condition. This safety cover 
can also provide X-ray protection when required. 

For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


( 


® RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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SCREEN 

HEIGHT 

T " 
16 7 /q 

MIN. 


•SCREEN WIDTH 21 MIN. 



JEDEC GROUP 4, N«B6-63 
(NOTE 3) 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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MOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-1 16 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY 
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO 
MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL 
FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING 
A DIAMETER OF 2-3/4". 

HOTE 4: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION 
OF THE CONTACT AREA OF THE EXTERNAL CONDUCTIVE COATING. 
THE ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THE 
CONTACT AREA SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

HOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

HOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE 
INDICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND 
THE SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" 
BEYOND THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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RASTER-CUTOFF-RANGE CHART 
Cathode-Drive Service 



GRID—N22-TO-GRID-N2| VOLTS 


92CS-I0765 
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24AUP4 

PICTURE TUBE 



RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
With heater having controlled warm-up time 


DATA 

Genera]: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ±5%.amp 

Warm-up time (Average) . 11 .. . .sec 

For definition of heater warm-up time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMEMT at front of 
Receiving Tube Section. 


Direct. Interelectrode Capacitances: 

Grid No.l to all other electrodes.6 ppf 

Cathode to all other electrodes. ....... 5 ppi 

External conductive coating to ultor . . . m ^ x * 

[1700 min. ppf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.) . 74% 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1 um inized 

Fluorescence.White 

Phosphorescence.White 

Pers i stence.Short 

Focusing Method.Electrostatic 

Deflection Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.68° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overal 1 length.18-1/8" ±3/8" 

Greatest width . 22-11/16" ± 1/8" 

Greatest height.18-7/16" ± 1/8" 

Diagonal.24" ± 1/8" 

Neck length.4-1/2" ± 3/16" 

Radius of curvature of faceplate (External surface). . 40" 

Screen Dimensions (Minimum): 

Greatest width . 21-7/16" 

Greatest height.16-7/8" 

Diagonal . . . 22-13/16" 

Projected area.. 332 sq. in. 

Weight (Approx.) . 32-1/2 lbs 

Operating Position.Any 

Cap. Recessed Small Cavity (JEDEC No.J1-21) 

Bulb.J192A/B 

Base . Short Small-Shell Duodecal 6-Pin 


(JEDEC Group 4, No.B6-203), or 
Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No.86-63) 
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24AUP4 

PICTURE TUBE 


Basing Designation for BOTTOM VIEW.12L 


Pin 1-Heater 
Pin 2-Grid No.l 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pin 11-Cathode 
Pin 12-Heater 



Cap 


U1 tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 
C - External 
Conductive 
Coating 


GRID-DRIVE* SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to cathode 
|Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value . 

Negative value . 

|GRID-No.2 VOLTAGE. 

(GRI D-No. 1 VOLTAGE: 

Negative-peak value. ... . 

Negative-bias value. 

Positive-bias value. 

Positive-peak value. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds . 

After equipment warm-up period . . . 

Heater positive wi th respect to cathode. 

[Equipment Design Ranges: 

Vith any ultor voltage (E Cs k) between 12000 and 20000 volts 
and grid-No.2 voltage (E C pk) between 200 and 500 volts 
|Grid—No.4 Voltage for 

focus§. -75 to +400 volts 

|Grid—No. 1 Voltage (E c 1 k) "for 
visual extinction of 

focused raster. See Raster-Cutoff-Range Chart 

for Grid-Drive Service 

jGrid-No.l Video Drive from 
Raster Cutoff (Black Level): 

White-level value 

(Peak positive).Same value as determined for 

E Cl k except video drive is a 
positive voltage 

[Grid-No.4 Current. -25 to +25 yua 


See next page. 


20000 

max. 

vol ts 

12000® 

min. 

vol ts 

1000 

max. 

vol ts 

500 

max. 

vol ts 

500 

max. 

vol ts 

200 

max. 

vol ts 

140 

max. 

vol ts 

0 

max. 

volts 

2 

max. 

vol ts 

410 

max. 

vol ts 

180 

max. 

vol ts 

180 

max. 

vol ts 
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24AUP4 

PICTURE TUBE 



Grid-No.2 Current. 

Field Strength of Adjustable 

-15 to +15 


Centering Magnet!. 

0 to 8 

gausses 

Examples of Use of Design Ranges: 



Vith ultor voltage of 

18000 

volts 

and grid-No.2 voltage of 

300 

volts 

Grid-No.4 Voltage for focus . . . 
Grid-No.l Voltage for visual 

-75 to +400 

vol ts 

extinction of focused raster. . 
Grid-No.l Video Drive from 

-35 to -72 

vol ts 

Raster Cutoff (Black Level): 
White-level value . 

35 to 72 

vol ts 

Maximum Circuit Values.* 

Grid-No.1-Circuit Resistance. . . . 

... 1.5 max. 

megohms 


CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values are positive 
with respect to grid No.i 


Maximum Ratings, Design-Center Values: 


ULT0R-T0-GR1 D-No. 1 VOLTAGE. 

J20000 

max. 

vol ts 


(12000® 

min. 

vol ts 

GRI D-No.4-TO-GRI D-No. 1 VOLTAGE: 

Positive value. 

1000 

max. 

vol ts 

Negative value. 

500 

max. 

vol ts 

GRID-No.2-T0-GRID-No.l VOLTAGE. 

640 

max. 

vol ts 

GRID-No.2-T0-CATH0DE VOLTAGE. 

500 

max. 

vol ts 

tATHODE-TO-GR1D-No.1 VOLTAGE: 

Positive-peak value . 

200 

max. 

vol ts 

Positive-bias value . 

140 

max. 

volts 

Negative-bias value . 

0 

max. 

vol ts 

Negative-peak value . 

2 

max. 

vol ts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

410 

max. 

vol ts 

After equipment warm-up period. . . . 

180 

max. 

vol ts 

Heater positive with respect to cathode. 

180 

max. 

vol ts 


Equipment Design Ranges: 

Vith any ultor-to-grid-No. 1 voltage (Ec 5 {>i) between 12000 
and 20000 volts and grid-No.2-to-grid-No. 1 voltage (E C2 gi) 
between 225 and 640 volts 
Grid-No.4-to-Grid-No.1 Voltage 


for focus§. -75 to +400 volts 

Cathode-to-Grid-No.l Voltage 
(Ekg 1 ) for visual extinction 

of focused raster. See Raster-Cutoff-Range Chart 

„ c ± # for Cathode-Drive Service 

’ See next page. __ 
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24AUP4 
PICTURE TUBE 



[Cathode-to-Gri d-No. 1 Video 
Drive from Raster Cutoff 
(B1ack Level): 
White-level value 


(Peak negative) ........ 

Same value as determ 

ned for 


Ekgi except video drive is a 


negative 

voltage 

Grid-No.4 Current . 

. -25 to +25 

/xa 

Grid-No.2 Current . 

- -15 to +15 

yua 

Field Strength of Adjustable 
Centering Magnet' . 

0 to 8 

gausses 

Examples of Use of Design Ranges 



With ultor-to-grid- 
No.i voltage of 

18000 

volts 

and grid-Ifo . 2 -to-grid- 
No. i voltage of 

300 

volts 

Grid-No.4-to-Grid-No.1 

Vol tage for focus.. , 

-75 to +40C 

vol ts 

Cathode-to-Grid-No.1 Volt¬ 
age for visual extinction 
of focused raster .. , 

33 to 60 

vol ts 

Cathode-to-Grid-No.1 Video 

Drive from Raster Cutoff 
(B1ack Level): 

White-level value . . 

-33 to -60 

vol ts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. . . 

. 1.5 max. 

megohms 


Grid drive is the operating condition in which the video signal varieslj 
the grid-No.l potential with respect to cathode. 

* This value is a working design-center minimum. The equivalent abso¬ 
lute m ininun ultor-or ul tor-to-grid-No.1 voltage is 11,000 volts, be¬ 
low which the serviceability of the 24AUP4 will be impaired. The 
equipment designer has the responsibility of determining a minimum 
design value such that under the worst probable operating conditions 
involving supply-voltage variation and equipment variation the abso¬ 
lute minimum ultor-or ultor-to-grid-No.1 voltage is never less than 
„ 11,000 volts. 

The grid-No.4 voltage or gr id-No. 4-to-gr id-No. 1 voltagd required for 
focus of any individual tube is independent of ultor current and will 
remain essentially constant for values of ultor voltage (or ultor-to- 
grid-No.l voltage) or grid-No.2 voltage (or grid-No.2-to-grid-No.1 
, voltage) within design ranges shown for these items. 

' Distance from Reference Line for suitable PM centering magnet should, 
not exceed 2-1/4". Excluding extraneous fields, the center of the un¬ 
deflected focused spot will fall within a circle having a l/2-inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as l/2-inch deflec¬ 
tion of the spot from the center of the tube face. 

which the video signal 
respect to grid No.i and other eiec- 


Cathode drive is the operating conditio 
varies the cathode potential with respect 
trodes. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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24AUP4 

PICTURE TUBE 
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24AUP4 

PICTURE TUBE 



3 /4 MIN* 


MAXIMUM WIDTH OF TUBE 
SUPPORT BAND. 


DETAIL OF PANEL 


NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 6 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI¬ 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 6. 

MOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE J EDEC No. G-I 16 ( SHOWN AT FRONT OF THIS 
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC» 
OF THE GAUGE WITH THE GLASS FUNNEL. 

HOTE 3: SOCKET FOR TH I S BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A 
DIAMETER OF 3". 

HOTE H : EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
HOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT¬ 
LESS CLOTH. 

HOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 
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24AUP4 

AVERAGE DRIVE CHARACTERISTICS 


CATHODE-DRIVE SERVICE 
E.f =6.3 VOLTS 

ULT0R-T0-GRID-N2I VOLTS = 


GRID-DRIVE SERVICE 
j E^= 6.3 VOLTS 

ULTOR VOLTS =12000 TO 20000 


12000 TO 20000 GRID N«l BIASED NEGATIVEx WITH 


CATHODE BIASED POSITIVE WITH 
RESPECT TO GRID N2| TO GIVE 
FOCUSED RASTER CUTOFF. 


RESPECT TO CATHODE TO GIVE 
FOCUSED RASTER CUTOFF. 


-CATHODE DRIVE 

-GRID DRIVE 








24BAP4 

PICTURE TUBE 


RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS 

LOW GRID-No.2 VOLTAGE 



ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 
CATHODE-DRIVE TYPE 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 6.3 volts 

Current. 0.6 amp 

Direct Interelectrode Capacitances: 

Grid No. 1 to all other electrodes. ... 6 fjp .f 

Cathode to all other electrodes. 5 /^uf 

External conduct i ve coat i ng to ultor. . . [2500 max. 

\1700 min. /x/xf 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.) . 76% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type 

A1 umi n i zed 

Fluorescence . White 

Phosphorescence.White 

Persistence. Short 

Focusing Method. Electrostatic 

Defl ect i on Method.Magnetic 

Deflection Angles (Approx.): 

Diagonal.110° 

Horizontal.105° 

Vertical.87° 

Electron Gun.Type Requiring No Ion-Trap Magnet 

Tube Dimensions: 

Overall length . 15-7/8" ± 5/16" 

Greatest width. 22-11/16" ± 1/8" 

Greatest height.18-1/2" ± 1/8" 

Diagonal.24" ± 1/8" 

Neck length.5-7/16" ± 1/8" 

Radius of curvature of faceplate (External surface) . . 32" 
Screen Dimensions (Minimum): 

Greatest width . 21-7/16" 

Greatest height. 16-7/8" 

Diagonal.22-13/16" 

Projected area. 332 sq. in.: 

Weight (Approx.).28 lbs 

Operating Position . Any 

Cap.Recessed Small Cavity (JEDEC No. J1-21) 

Bulb.J192 Cl/Dl 

Socket.Ucinite Part No. 115446, or equivalent 

Base . Small-Button Eightar 7-Pin, Arrangement 2, 

(JEDEC No. B7-183) 


♦.-Indicates a change, 
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24BAP4 

PICTURE TUBE 


Basing Designation for BOTTOM VIEW. 

Pi n 1- Heater 
Pin 2-Grid No. 1 
Pin 3-Grid No. 2 
Pin 4- Grid No.4 
Pin 6- Grid No. 1 
Pin 7- Cathode 
Pin 8- Heater 



.8HR 

Cap - LIT tor 

(Grid No.3, 
Grid No.5, 
Col 1 ector) 

C- External 
Conductive 
Coat i ng 


CATHODE-DRIVE" SERVICE 

Unless otherwise specified, voltage values 
are positive with respect to 
[Maximum Ratings, Design-Center Values: 

ULTOR-TO-GRID-No.1 VOLTAGE. 

|gR I D-No. 4-TO-GRI D-No. 1 VOLTAGE: 

Positive value.. 

Negative value. . . . 

[GRID-No. 2-TO-GRI D-No. 1 VOLTAGE. 

ICATHODE-TO-GRI D-No. 1 VOLTAGE: 

Positive-peak value . 

Positive-bias value . 

Negative-bias value . 

Negative-peak value . 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 

After equipment warm-up period. . . . 

Heater positive with respect to cathode. 

Equipment Design Ranges: 

With any ultor-to-grid-No .i voltage (Ec^g ± ) between 12000 
and 20000 volts and grid-No. 2-to-grid-No. 1 voltage (Ec 2 g^ 
between 40 and 64 volts 
Grid-No. 4-to-Grid-No. 1 


rid No 

1 



'20000 

max. 

vol 

ts 

,12000® 

mi n. 

vol 

ts 

1000 

max. 

vol 

ts 

500 

max. 

vol 

ts 

64 

max. 

vol 

ts 

200 

max. 

vol 

ts 

140 

max. 

vol 

ts 

0 

max. 

vol 

ts 

2 

max. 

vol 

ts 

410 

max. 

vol 

ts 

180 

max. 

vol 

ts 

180 

max. 

vol 

ts 


Voltage for focus§ 
Cathode-to Grid-No. 1 Vol tage 
(Ekg^) for visual extinc¬ 
tion of focused raster . . 
Cathode-to-Grid-No. 1 
Video Drive from Raster 
Cutoff (Black level): 
White-level value 
(Peak negative). 


0 to 400 


vol ts 


See Raster-Cutoff-Range Chart 


Same value as determined for Ek 


91 

except video drive is a negative voltage 

Grid-No.4 Current. -25 to +25 /xa 

Grid-No.2 Current. -15 to +15 yxa 

Field Strength of Adjustable 

Centering Magnet*. 0 to 8 gausses 

-►Indicates a change, 
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24BAP4 

PICTURE TUBE 



Examples of Use of Design Ranges: 

With ultor-to-grid- 


No.1 voltage of 
and grid-No. 2-to-grid- 

16000 

20000 

volts 

No. 1 voltage of 

50 

64 

vo l ts 

Grid-No.4-to-Grid-No.1 




Voltage for focus. 

Cathode-to-Grid-No.1 

0 to 400 

0 to 400 

vol ts 

Vol tage for visual 
extinction of focused 




raster . 

Cathode-to-Grid-No.1 

. 32 to 47 

42 to 58 

vol ts 

Video Drive from Raster 
Cutoff (Black level): 
White-level value. 

. -32 to -47 

-42 to -58 

vol ts 


Maximum Circuit Values: 

Grid-No. 1—Cl rcuit Resistance.1.5 max. megohms 


•cathode drive is the operating condition in which the video signal 
Varies the cathode potential with respect to grid No.l and the other 
elect rodes. 

® This value is a working design-center minimum. The equivalent absolute 
minimum ultor-to—grid—No.1 voltage is 11,000 volts below which the 
serviceability of the 24 BAP 4 iwill be impaired. The equipment designer 
has the responsibility of determining a minimum design value such that 
under the worst probable operating conditions involving supply-voltage 
variation and equipment variation the absolute minimum ul tor-to-gria- 
No.l voltage is never less than 11,000 volts. 

§ The gr id-No. 4-to-grid-No.1 voltage required for optimum focus of any 
individual tube may have a value anywhere between 0 and 400 volts; is 
independent of ultor current; and will remain essentially constant for 
values of ultor-to-grid-No.1 voltage, or grid-No.2-to-grid-No.l voltage, 
within design ranges shown for these items. 

A Distance from Reference Line for suitable PM centering magnet should 
not exceed 2-1/4". Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a 3 / 8 -inch 
radius concentric with the center of the tube face. It is to be noted 
that the earth's magnetic field can cause as much as l/ 2 -inch deflec¬ 
tion of the spot from the center of the tube face. 


OPERATING CONSIDERATIONS 

X-Ray Warning. When operated at ultor voltages up to 16 
kilovolts, the 24BAP4 does not produce any harmful X-ray 
radiation. However, because the rating of this type permits 
operation at voItages as high as 22 kilovolts (Absolute-maximum 
value), shielding of the 24BAP4 for X-ray radiation may be 
needed to protect against possible injury from prolonged 
exposure at close range whenever the operating conditions in¬ 
volve voltages in excess of 16 kilovolts. 

Shatter-Proof Cover Over the Tube Face. Following conven¬ 
tional picture-tube practice, it is recommended that the 
cab i net be p rov i ded with a shatter-proof, glass cover over the 
face of the 24BAP4 to protect it from being struck accidentally 
and to protect against possible damage resulting from tube 
implosion under some abnormal condition. This safety cover 
can a I so prov i de X-ray protection when required. 
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24BAP4 

PICTURE TUBE 



NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 4 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR TERMI¬ 
NAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) 
OF ± 30°. ULTOR TERMINAL IS ON SAME SIDE AS PIN 4. 

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF 
REFERENCE-LINE GAUGE JEDEC No.G-126 (SHOWN AT FRONT OF 
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE 
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' 
OF THE GAUGE WITH THE GLASS FUNNEL. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNT¬ 
ED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. THE DESIGN OF THE SOCKET SHOULD BE SUCH THAT THE 
CIRCUIT WIRING CANNOT IMPRESS LATERAL STRAINS THROUGH THE 
SOCKET CONTACTS ON THE BASE PINS. BOTTOM CIRCUMFERENCE 
OF BASE WAFER WILL FALL WITHIN A CIRCLE CONCENTRIC WITH 
BULB AXIS AND HAVING A DIAMETER OF 1-3/4". 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 
NOTE 5: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY 
LINTLESS CLOTH. 

NOTE 6: BULGE AT SPLICE-LINE SEAL MAY INCREASE THE IN¬ 
DICATED MAXIMUM VALUE FOR ENVELOPE WIDTH, DIAGONAL, AND 
HEIGHT BY NOT MORE THAN 1/8", BUT AT ANY POINT AROUND THE 
SEAL, THE BULGE WILL NOT PROTRUDE MORE THAN 1/16" BEYOND 
THE ENVELOPE SURFACE AT THE MOLD-MATCH LINE. 

NOTE 7: WIDTH OF UNDISTURBED REGION BETWEEN MOLD-MATCH 
LINE AND SPLICE LINE IS I" MINIMUM. THIS SHOULD BE THE 
MAXIMUM WIDTH OF TUBE SUPPORT BAND. 
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RASTER-CUTOFF-RANGE CHART 
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RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


Picture Tube 


ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 


600 ± 10% 


GENERAL DATA 

Electrical: 

Heater Current at 6-3 volts . 

Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes .... 6 

Cathode to all other electrodes . 5 

[2500 max. 
[2000 min. 

Electron Gun.Ion-Trap Type Requi 


External conductive coating to ultor. 


m f 

ring 


External Single-Field Magnet 

Optical: 

Faceplate, Spherical.Filterglass 

Light transmission (Approx.).75% 

Phosphor (For curves, see front of this Section) . P4—Sulfide Type, 

A1 uminized 

Mechanical: 

Operating Position.Any 

Weight (Approx.).35 1 bs 

Overall Length.21-1/8" ±3/8" 

Neck Length. 7-1/2" ± 3/16" 

Projected Area of Screen. 332 sq. in. 

External Conductive Coating: 

Type. . ..Regular-Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Picture-Tube Dimensional-Outlines and Bulb JiQ 2 A/B sheets 
at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base. . .Small-Shell Duodecal 5-Pin (JEDEC Group 4, No.B5-57) 


Basing Designation 

for BOTTOM VIEW. 

ULTOR 

g 3C L 

.12N 

Pin 1-Heater 


Cap - U1 tor 

Pin 2 - Grid No.l 

/ / 

(Grid No.3, 

Pin 10 -Grid No.2 

__J \ 

Col 1 ector) 

Pin 11-Cathode 

I rr~;^x| 

C - External 

Pin 12 - Heater 

\ 7R\/ 

<!°)g 2 Conductive 


Coating 


1 


Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE . ..... 22000 max. volts 

GRID-No.2 VOLTAGE . . . .. . 550 max. volts 
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GRID—No.1 VOLTAGE: 

Negative peak value. 220 max. volts 

Negative bias value. 155 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. 200 max. volts 

Heater positive with respect to cathode . 200 max. volts 


Typical Operating Conditions: 

With ultor voltage of 
and grid-Mo.2 voltage of 

Grid-No.1 Voltage for 
visual extinction of 
focused raster. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. 1.5 max. megohms 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 


16000 

volts 

300 

volts 

-28 to -72 

vol ts 
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27 MP4 

PICTURE TUBE 


RECTANGULAR METAL-SHELL TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 .ac or dc volts 

Current. 0.6 ± 10%.amp 

Faceplate, Compound Spherical.Frosted Filterglass 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1 uminized 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.69° 

Electron Gun . .Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Maximum overall length . 22-3/16" 

Greatest width at 1 ip.25-1/4" ± 3/16" 

Greatest height at 1 ip.19-15/16" ±3/16" 

Diagonal at 1 i p.26-7/8" ± 1/4" 

Neck length.7-1/2" ±3/16" 

Radius of curvature of faceplate (External surface). . . .♦ 

Screen Dimensions (Minimum): 

Greatest width . 23-7/16" 

Greatest height.18-1/8" 

Diagonal . ... 25-1/16" 

Operating Position.Any 

U1 tor Terminal.Metal-Shell Lip 

Base . . Small-Shell Duodecal 5-Pin (JETEC Group 4, No.B5-57) 

Basing Designation for BOTTOM VIEW .12D 



Pin 1-Heater 
Pin 2 - Grid No.l 
Pin 10-Grid No.2 
Pin 11 - Cathode 
Pin 12- Heater 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 

GRID-No.2 VOLTAGE. 

GRID-No.l VOLTAGE: 

Negative-bias value. 

Positive-bias value. 

Positive-peak value. 


Metal-Shel1 Lip — 
Ultor 

(Grid No.3, 
Col 1 ector) 


f: See next page. 


ELECTRON TUBE DIVISION 


18000 max. 
500 max. 

125 max. 
0 max. 
2 max. 


-Indicates a change. 

DAT/ 
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PICTURE TUBE 


PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 


During equipment warm-up period 

not exceeding 15 seconds.410 max. volts 

After equipment warm-up period .... 180 max. volts 

Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 

Grid-No.1—Circuit Resistance . 1.5 max. megohms 

4 Within major area, the radius of curvature is 40". The curvature of 


the surface at the boundary of this area blends into the rim and has a 
perimetrical shape conforming to the surface of a sphere having a 
50" radius. 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 


DAT/> 
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27RP4 

PICTURE TUBE 



RECTANGULAR GLASS TYPE 
MAGNETIC FOCUS 


ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 


4 

t 


6.3 

0.6 ± 10 % 

/2500 max. 

\ 500 min. 


volts 

amp 


DATA 

General: 

Heater, for Uni potential Cathode: 

Voltage (AC or DC). 

Current . 

Capacitance between External Conductive 
Coating and Ultor . 

Faceplate, Spherical.. Filterglass 

Phosphor (For Curves, see front of this Section). . P4—Sulfide Type 

A1uminized 

Deflection Angles (Approx.): 

Diagonal.90° 

Horizontal.85° 

Vertical.69° 

Electron Gun. Ion-Trap Type Requiring 

External Single-Field Magnet 

Tube Dimensions: 

Overall length.23-1/16" ± 3/8" 

Greatest width. 25-9/32" ± 3/16" 

Greatest height . 20-7/32" ± 3/16" 

Diagonal.26-13/16" ± 3/16" 

Neck length.7-1/2" ± 3/16" 

Radius of curvature of faceplate 

(External surface).40" 

Screen Dimensions (Minimum): 

Greatest width.24-1/4" 

Greatest height . 18-5/8" 

Diagonal.25-3/4" 

Projected area. 425 sq. in. 

Ope rat i ng Pos i t i on.•.Any 

Cap.Recessed Small Cavity (JEDEC No.Jl-21) 

Base.Small-Shell Duodecal 5-Pin 

(JEDEC Group 4, No.B5-57) 


Basing Designation for BOTTOM VIEW. . 

.12N 

Pin 1-Heater J?—s. 

Cap - U1 tor 

Pin 2-Grid No.l // \ 

(Grid No.3, 

Pin 10-Grid No.2 7 ^^===^. ] 

Col lector) 

Pin 11 -Cathode l j !aJ\ /Jo) 

C - External 

Pin 12-Heater ( 2 NJ 

Conductive 


Coating 


Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE. 20000 max. voltsl 

GRID-No.2 VOLTAGE. 500 max. voltsl 

GRID-No. 1 VOLTAGE: 

Negative-peak value. 200 max. volts 

Negative-bias value. 140 max. volts 

Positive-bias value. 0 max. volts 

Positive-peak value. 2 max. volts 


DATA 
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27RP4 

PICTURE TUBE 



PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 
respect to cathode: 


During equipment warm-up period 
not exceeding 15 seconds. . . . 

410 max. 

volts 

After equipment warm-up period. . 

180 max. 

vol ts 

Heater positive with 

respect to cathode. 

180 max. 

vol ts 

Maximum Circuit Values: 

Grid-No. 1-Ci rcuit Resistance. 

1.5 max. 

megohms 


For X-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this Section 
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Picture Tube 


r 

' 4 .. 
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RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 


ALUMINIZED SCREEN 
90° MAGNETIC DEFLECTION 


GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts . 

Direct Interelectrode Capacitances: 


600 


Grid No.l to al 1 

other electrodes . . . 

. . 6 

A^f 

Cathode to all other electrodes .... 

. . 5 

m f 

External conduct 

ive coating to ultor. . 

f2500 max. 



[2000 min. 

fiiaf 


Electron Gun.Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate . Filterglass 

Light transmission (Approx.). 12% 

Phosphor (For Curves, see front of this Section) . P4—Sulfide Type, 

A1 umi n i zed 

Mechanical: 

Operating Position.Any 

Weight (Approx.).44 lbs 

Overall Length.21-1/16" ± 3 / 8 " 

Neck Length.5-1/2" ± 3 /I 6 " 

Projected Area of Screen. 425 sq. in. 

External Conductive Coating: 

Type.Regular Band 

Contact area for grounding.Near Reference Line 

For Additional Information on Coatings and Dimensions: 

See Piet ure-Tube Dimensional-Outlines and Bulb J214-1I2 A 
sheets at the front of this section 

Cap.Recessed Small Cavity (JEDEC No.J1-21) 

Base.Small-Shell Duodecal 6-Pin, 

Arrangement 1 (JEDEC Group 4, N 0 .B 6 - 63 ) 

Basing Designation for BOTTOM VIEW.12L 


Pi n 1 - Heater 
Pin 2 - Grid No. 1 
Pin 6 -Grid No.4 
Pin 10-Grid No.2 
Pin 11 - Cathode 
Pin 12 - Heater 



U1 tor 
(Grid No.3, 
Grid No.5, 
Col 1ector) 
C - External 
Conductive 
Coating 


Maximum Ratings, Design-Maximum 
ULTOR VOLTAGE . 

Values: 

. 20000 max. 

vol ts 

g- GRID-No.4 (FOCUSING) VOLTAGE: 

ifl Positive value. 


1100 max. 

vol ts 

Negative value. 


550 max. 

vol ts 

GRID-No.2 VOLTAGE . 


550 max. 

vol ts 

RADIO CORPORATION 

OF AMERICA 

DATA 

Electron Tube Division 

Harrison, N. J. 
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GRID-No.1 VOLTAGE: 

Negative peak value. 220 max. volts 

Negative bias value. 155 max. volts 

Positive bias value. 0 max. volts 

Positive peak value. 2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 

During equipment warm-up period 

not exceeding 15 seconds. 450 max. volts 

After equipment warm-up period. . . • 200 max. volts 

Heater positive with respect to cathode. 200 max. volts 

Typical Operating Conditions: 

With ultor voltage of 16000 volts 

and grid-No.2 voltage of 300 volts 

Grid-No.4 Voltage for focus.-72to+396 volts 

Grid-No.1 Voltage for visual extinction 

of focused raster.-28 to -72 volts 

Maximum Circuit Values: 

Grid-No..1 Circuit Resistance:. 1.5 max. megohms 


For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 
at front of this section 
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HIGH-VACUUM CATHODE-RAY TUBE 

_ Supersedes Type Q02 _ 


General: 

Heater, for Uni potential Cathode: 

Voltage. 6.3 ± 10% . . . . ac or dc volts 

Current. 0.6 .amp. 

Direct Intereiectrode Capacitances (Approx.): 

Grid No.l to All Other Electrodes. . . . 7.5 .... ppf 

DJi to All Other Electrodes.8.5 .... up,f 

DJ 4 to All Other Electrodes.6.0 .... upf 

Phosphor (For Curves, see front of this Section) . . . No.l 

Fluorescence . Green 

Persistence.Medium 

Focusing Method.Electrostatic 

Deflect ion Method.Electrostatic 

Overall Length...7-7/16" ± 3 /I 6 " 

Greatest Diameter of Bulb. 2" ± 1/16" 

Minimum Useful Screen Diameter . 1-3/4" 

Mounting Position. ..Any I 

Base.. Medium Shell Octal 8 -Pin 

Basing Designation for BOTTOM VIEW . 8 CD| 


Pin 1-Grid No.2, 
Anode No.2, 
Deflecting 
Electrode DJ 2 
Deflecting 
Electrode DJ 3 
Pin 2-Heater, 
Cathode 



Pin 3- Anode No. 1 
Pin 4- Deflecting 
Electr.DJi 
Pin 5-Grid No. 1 
Pin 6 - Deflecting 
Electr.DJ 4 
Pin 7-Heater 
Pin 8 - No Connec- 
t ion 


DJ 1 and DJ 2 are nearer the screen 
DJg and DJ 4 are nearer the base 

With DJ | positive with respect to DJ2, the spot is de¬ 
flected toward pin 3 . With DJ3 positive with respect to 
DJ4, the spot is deflected toward pin I. 

The angle between the trace produced by DJ 3 and DJ 4 and 
its intersection with the plane through the tube axis and 
pin I does not exceed 10°. 

The angle between the trace produced by DJ3 and DJ 4 and 
the trace produced by DJ | and DJ2 is 90 ° ± 40. 

Maximum Ratings, Absolute Values: 

ANODE-No.2 & GRID No.2 VOLTAGE. 660 max. volts 

ANODE-No. 1 VOLTAGE. 330 max. volts 

GRID-No .1 (CONTROL ELECTRODE) VOLTAGE: 

Negative Value'. 125 max. volts 

Positive Value. 0 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 

DEFLECTING ELECTRODE DJ* OR DJ 4 385 max. volts 


DATA 1 


JULY 1, 1945 


RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 























HIGH-VACUUM CATHODE-RAY TUBE 

(continued from preceding page) 


Typical Operation: 




Anode No.2 & Grid No.2 Voltage* 
Anode No.1 Voltage for Focus 

• • 400 

600 .. , 

, . volts 

at 75% of Grid-No.l Volt- 




age for Cutoff * 

. . 100 

150 , 

, . volts 

Grid-No.l Volt, for Visual Cutoff#. -40 

-60 . . , 

, . volts 

Max. Anode-No.1 Current 




Range* 

Between - 

-50 and +10 

pamp. 

Deflection Sensitivity: 




DJi and DJ 2 . 

. 0.273 

0.183 . . . 

, mm/v dc 

DJ 3 and DJ 4 . 

Deflection Factor:** 

. 0.326 

0.217 . . , 

, mm/v dc 

DJi and DJ 2 . 

93 

139 . . , 

. v dc/in. 

DJ 3 and DJ 4 . 

78 

117 .. , 

. v dc/in. 


A Brilliance and definition decrease with decreasing anode-No.2 voltage. 
In general, anode-No.2 voltage should not be less than 400 volts. 

• Individual tubes may require between +20* and -35$ of the values shown 
with grid-No.1 voltages between zero and cutoff. 

* Visual extinction of stationary focused spot. Supply should be adjust¬ 
able to ± 50$ of these values. 

•* See curve for average values. 

Individual tubes may vary from these values by ± 20$. 

Spot Position: 

The undeflected focused spot will fall within a 10-mm square 
centered at the geometric center of the tube face and having 
one side parallel to the trace produced by DJ | and DJ 2 - Suit¬ 
able test conditions are: anode-No.2 voltage, 600 volts; 
anode-No. I voltage, adjusted for focus; def I ect i ng-e I ect rode 
resistors, I megohm each for DJ | and DJ 4 , connected to anode 
No.2; the tube shielded from all extraneous fields. To avoid 
damage to the tube, grid-No.I voltage should be near cutoff 
before application of anode voltages. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

Impedance of Any Def1ecting-Electrode 

Circuit at Heater-Supply Frequency 1.0 max . megohm 
Resistance in Any Deflecting- 

Electrode Circuit** 5.0 max. megohms 

** It is recommended that both deflecting-electrode-circuit resistances 
be approximately equal. 
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CHARGE STORAGE TUBE . 

SINGLE-BEAM, BARRIER-GRID TYPE 
NON-EQUILIBRIUM WRITING CAPACITANCE-DISCHARGE READING 


DATA 

[General: 

■Heater, for Uni potential Cathode: 

Voltage.. 6.3 

Current. 0.6 

Direct Interelectrode Capacitances (Approx.) 

Grid No.l to all other electrodes 
Deflecting electrode DJ \ to all 

other electrodes . 

Deflecting electrode DJ 2 to all 

other electrodes . 

Deflecting electrode DJ 3 to all 

other electrodes.11.5 

Deflecting electrode DJ 4 to all 

other electrodes.11.5 

DJ | to DJ 2 . 

DJj to DJ 4 . 

Grid No.5 to backing-electrode . . 

Grid No.5 and backing-electrode 

to col 1 ector ... 

Collector to all other electrodes & 
external cylindrical shield. . . 

Focusing Method.. 

Deflection Method.Electrostatic 

Overall Length . .. 11-27/32" ± 3/8" 

Greatest Diameter of Tube.3*30" ± 0.05" 

Minimum Useful Storage-Surface Diameter.2-1/4" 

Mounting Position.Any except those positions where 

the diheptal base is up and the 
tube axis is at an angle of I ess| 
than 60° from the vertical. 

[Weight (Approx.) . 1 15 

Base: 

On large end of tube .... Small-Button Twentyninar 8 -Pin 

(JETEC No.E8-19) 

VIEW OF TWENTYNINAR-BASE END OF TUBE 

21 


. . ac or dc 

vol ts 

i . 

amp 

. . i 9 

AA f 

13 

AA f 

13 

AA^ 

. . 11.5 

AA-f 

. . 11.5 

MA-f 

3 

AA-f 

3 

AA-f 

. . 800 

AAf 

. . 4 

AA’f 

. . See 

Curve 

. . .Electrostatic 

. . Electrostatic 


Pin 
Pin 
Pin 10 
Pin 14 
Pin 18. 
Pin 21 


Multipie Connec¬ 
tions to Backing- 
Electrode. Only 
One Need be Used 


No Connec¬ 
tion 

Pin 25- No Connec¬ 
tion 

Pin 28-Grid No.5 

PINS 2.6,10,14,18: ON 1-7/8" 
DIA. PIN CIRCLE 
PINS 21,25,28: ON 7/8" DIA. 
PIN CIRCLE 
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RADECHON 


On small end of tube. ..... Small-Shell Diheptal 14-Pin 

(JETEC No.814-45) 

VIEW OF DIHEPTAL-BASE END OF TUBE 


Pin 1 - Heater 

Pin 10 - Deflect ing 

Pin 2-Cathode 

Electrode DJ 2 

Pin 3-Grid No.l 

Pin 11 - Defl ect i ng 

Pin 4 - Internal Con¬ 

El ect rode DJ ( 

nect ion-Do 

Pin 12-No Connection 

Not Use 

Pin 13-Same as Pin 4 

Pin 5-Grid No.3 

Pin 14 - Heater 

Pin 6 - No Connection 

C,CL - External Con¬ 

Pi n 7 - Deflecti ng 

ductive Coating 

Electrode DJ 4 

Collector, In¬ 

Pin 8 - Deflecting 

ternal Shield, 

Electrode DJ, 

Flange between 

Pin 9 -Ultor (Grids 

Neck and Large 

No.2 & No.4) 

Part of Tube 


All voltages are with respect to cathode unless 
otherwise specified 
[Maximum Ratings, Absolute Values: 

BACK ING-ELECTRODE-TO-GRID-No.5 

(BARRIER-GRID) VOLTAGE: 

Backing-electrode positive with 
respect to grid No.5 .... 

Backing-electrode negative with 
respect to grid No.5 .... 

|C0LLECT0R-T0-GRID-No.5 VOLTAGE: 

Positive value . 

Negative value . 

ULTOR* VOLTAGE . 

[GRID-No.3 VOLTAGE. 

[GRID-No.l VOLTAGE: 

Negative bias value. 

Positive bias value. 

Positive peak value. ..... 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode . 

Heater positive with 

respect to cathode . 

Equipment Design Ranges: 

For any ultor voltage 
Backing-Elect rode-to- 
Grid-No.5 Voltage. . . 


100 max. 

volts 

100 max. 

vol ts 

100 max. 

vol ts 

0 max. 

vol ts 

1500 max. 

vol ts 

500 max. 

volts 

200 max. 

vol ts 

0 max. 

volts 

2 max. 

vol ts 

125 max. 

volts 

10 max. 

vol ts 


!E C 4 > 


between 1000 and 1500 volts * 
See Note 1 


* The "ultor" in a storage tube is the electrode to which.is applied 
the highest dc voltage for accelerating the electrons in the beam 
prior to its deflection. In the 6499, the ultor function is performed 
by grid No.4. Since grid No.4 and grid No.2 are connected together 
within the 6499, they are collectively referred to simply as "ultor" 
for presenting data. 

K : See next page. 
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Col 1ector-to-Grid-No.5 


Voltage. 

Grld-No.3 Voltage for 

Focus with grid- 

0 to 50 

vol ts 

No. 1 vol ts - 0. 

14% to 26% of E r 

vol ts 

Grid-No.1 Voltage for 
coi 1 ector-current 



cutoff . 

Col 1ector Current for 

-2.5% to -4.7% of Ec 4 

vol ts 

grid-No.l volts = 0. . . 

Max. Cathode Current 
for grid-No.l 

20 to 50 

/xamp 

vol ts - 0 . 

Deflection Factors: 

See Curve 


DJ | and DJ 2 . 

85 to 105 v d cl in./kv 

of Ec 4 

DJ 3 and DJ 4 . 

78 to 96 v dc/in./kv 

Of Ec 4 

Spot Position. 

See Note 2 

Signal-Uniformity Ratio. . 

Examples of Use Design Ranges: 

See Note 3 


For ultor voltage of 

Grid-No.3 Voltage for 

Focus with grid- 

1000 

volts 

No.l volts - 0 . 

Grid-No.l Voltage for 
col 1 ector-current 

140 to 260 

vol ts 

cutoff . 

Deflection Factors: 

- -25 to -47 

vol ts 

DJ | and DJ 2 . ...... 

85 to 105 v 

dc/in. 

DJ 3 and DJ 4 . 

Maximum Circuit Values: 

78 to 96 v 

dc/in. 

Grid-No.1-Circuit Resistance . 

. 1.5 max. r 

Tiegohms 


Resistance in Any Deflecting- 

E1 ectrode Circuit*.1-0 max. megohm 

In general, the recommended minimum ul tor vol tage should not be less than 
1000 volts. Signal out put and resol ut i on decreasewi th decreasing ultor' 
voltage. Secondary emission characteristics of the dielectric layer 
limit the maximum ultor voltage to 1500 volts. 

^ It is recommended that all def1ect i ng-electrode-circuit resistances 
be approximately equal. 

Note 1: The backing-electrode, grid No.5, and ultor are usually oper¬ 
ated at the same dc potential. During the writing cycle, the backing- 
electrode may be pulsed to ±60 volts with respect to grid No.5. 

Note 2: The undefleeted focused spot will fall within a circle having 
a di-ameter equal to 10* of the minimum st orage-su r f ace diameter 
and having its center coincident with the center of the storage 
surface. 

Spot position is calculated as follows: with heater voltage of 
1 6.3 volts, ultor vol tage of 1000 volts, grid-No.5 voltageof 1000 volts, 

- collector voltaoe of 1050 volts, grid-No.3 voltage adjusted to give 
focus, grid-No.l voltage adjusted for 15 microamperes peak collector 
cur rent, eachdef1ecting electrode connected througnal-megohm resistor 
to ultor, and the tube shielded frcm all ext raneous fields, the voltages 


Note 3: See next page. 
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required to displace the beam from its undeflected position to the 
edge of the storage surface in the direction of each deflecting 
electrode are recorded as a for DJ «, b for DJ y, c for DJi, a'nd d 
for DJ 4 . p 

Spot Position in % of Storage-Su rface Diameter 

* 1/2 V(57a) 2 + (Sfe) 2 * 100 

Note 3: With voltages as specified in Note 2, and with a signal written 
into storage by applying a series of well~formed symmetrical square 
waves to grid No.1 such that a series of 25 equally spaced stored 
elements are written across a single line scan, the ratio of the 
maximum to minimum signal amplitude observed as the single line scan 
is moved across the storage surface will not exceed 1.35. 


OPERATING CONSIDERATIONS 

Shielding. The use of a magnet Ic shield of high-permeabiIity 
material surrounding the tube i srecommended. This shield 
prevents the effect of stray fields in causing unwanted 
deflection of the electron beam. 


INDICATED CAPACITANCE 
VS. SHIELD DIAMETER 



DIAMETER OF EXTERNAL 
CYLINDRICAL SHIELD-INCHES 

92CS -6959T 
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NOTE I: THE ANGLE BETWEEN PLANE THROUGH PIN 6 OF TWENTY- 
NINAR BASE AND TUBE AXIS, AND PLANE THROUGH PIN 2 OF 
DIHEPTAL BASE AND TUBE AXIS WILL NOT EXCEED 10°. THE 
INDICATED PINS ARE BOTH ON THE SAME SIDE OF THE TUBE. 

NOTE 2: DEFLECTING ELECTRODES DJ i &DJ 2 ARE NEARER THE TARGET. 
DEFLECTING ELECTRODES DJ 3 &DJ * ARE NEARER THE DIHEPTAL BASE. 
NOTE 3: ANGLE BETWEEN DJj & DJ 2 DEFLECTION PATH AND DJ 3 & 
DJ* DEFLECTION PATH IS 90° ± 3°. 


8-56 


TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 


CE-8891 




6499 

RADECHON 


MAXIMUM CATHODE CURRENT 



AVERAGE TRANSFER 
CHARACTERISTICS 
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E.f=6.3 VOLTS 

GRID-NS5 VOLTS = ULTOR VOLTS= IOOO 
COLLECTOR VOLTS=I050 

GRID-N 23 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
GRID-N2I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT SHOWN ON EACH CURVE 
| BACKING-ELECTRODE: 

DURING WRITING —PULSED APPROX. 50 VOLTS POSITIVE WITH F 
RESPECT TO ULTOR 

DURING READING—NT GRID-N25 POTENTIAL 



150 200 250 

TELEVISION LINE NUMBER 
PER USEFUL STORAGE-SURFACE DIAMETER 

TUBE DIVISION 92CM-8948 
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RELATIVE AMPLITUDE RESPONSE-ARBITRARY UNITS 

























































TYPICAL TARGET CHARACTERISTICS 




£ 4 : = 6.3 VOLTS 

GRID-N25 VOLTS=ULTOR VOLTS = IOOO 
COLLECTOR V0LTS=I050 

GRID-N 23 VOLTS-ADJUSTED FOR BEST OVERALL FOCUS 
] GRID-N 2 I VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR f 
CURRENT OF 15 MICROAMPERES 
] STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO [ 
APPLICATION OF PULSE 



CVJ ° 04 y 

INSTANTANEOUS NET TARGET MICROAMPERES ' 

TUBE DIVISION 92CL-896I 

RADIO CORPORATION: OF AMERICA, HARRISON, NEW JERSEY 


-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 

PEAK PULSE VOLTS APPLIED TO BACKING-ELECTRODE (REFERRED TO GRID N&5) 



APPROXIMATE 

DISCHARGE-FACTOR CHARACTERISTIC 


tt-tl-i-ii 

Ef = 6.3 VOLTS 

GRID-N2.5 VOLTS =ULTOR VOLTS = IOOO 

COLLECTOR VOLTS = 1050 = 

GRID-N23 VOLTS—ADJUSTED FOR BEST OVERALL FOCUS 
GRID-N2| VOLTS-ADJUSTED TO GIVE EQUILIBRIUM COLLECTOR 
CURRENT OF 15 MICROAMPERES 
STORAGE SURFACE IS AT EQUILIBRIUM POTENTIAL PRIOR TO = 
APPLICATION OF PULSE 
SWEEP SPEED = 0.0I2 INCH/MSEC 



DISCHARGE FACTOR 
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COMPUTER STORAGE TUBE 

SINGLE-BEAM, PRIMARY-CURRENT-MODULATION TYPE 
REDISTRIBUTION WRITING CAPACITANCE-DISCHARGE READING 


DATA 

General: 

Heater, for Unipotential Cathode: 

Voltage. 6.3 . 

Current. 0.6 .. 

Direct Interelectrode Capacitances (Approx.): 


Grid No.l to deflecting electrode DJ^. 
Grid No.l to deflecting electrode DJ2. 
Grid No.l to deflecting electrode DJo. 
Grid No.l to deflecting electrode DJ4. 
Cathode to all other electrodes. . . . 
DJ ^ 10 D J 2. 


DJo to DJ a .. 2.6 


DJj_ to all other electrodes. 
DJ2 to all other electrodes. 
DJ^ to all other electrodes. 


ac or dc 

vol ts 


, .amp 

6.5 

W? 

0.2 

W-f 

0.2 

/W 

0.2 

/j/xf 

0.2 

/x/xf 

5 

M/xf 

2.8 


2.6 

m f 

9 

/x/xf 

9 

/x/xf 

8 

/x/xf 

7 

/x/xf 

El ectrostat ic 

Electrostatic 


Defl ect i ng-electrode 

arrangement. See Dimensional Outline 

Storage Surface.On inner surface of faceplate 

Signal-Output Electrode. . . . Metal plate or 50-1 ine (minimum ) 

mesh covering external surface 
of faceplate and capacitiveIy 
coupled tothestorage surface. 
(This electrode is not suppl ied 
with the tube ). 

Overall Length.11-1/2" ± 1/4" 

Greatest Diameter of Bulb.3" ± 1/16" 

Weight (Approx.) ..... . 9 oz 

Mounting Position. Center of tube face must be at 

same elevation as or at higher 
elevation than tube base. 

Cap.Recessed Small Cavity (JETEC No.Jl-21) 

Base . Small-Shell Duodecal 10-Pin (JETEC No.B10-75) 

BOTTOM VIEW 

Pi n 9 - Defl ect i ng 


Pin 1-Heater 
Pin 2 - Grid No. 1 
Pin 3 - Cathode 
Pin 4 - Grid No. 3 
Pin 6 - Deflecting 

Electrode DJ4 
Pin 7 - Deflecting 

Electrode DJo 
Pi n 8 - U1 tor (Grids ^ 

No.2 & No.4) 

1 The Signal-output Electrode is capacitively coupled tothe Storage Sur¬ 
face. 



Electrode DJ2 
PinlO - Deflecting 

Electrode DJj_ 
Pinl2-Heater 
Cap - Col 1 ector 
SS - Storage 
Surface* 
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COMPUTER STORAGE TUBE 


Maximum Ratings, Design-Center Values’. 

COLLECTOR VOLTAGE: 

Difference between collector 

voltage and ultor voltage.150 max. 

ULTOR* VOLTAGE. 2500 max. 

GRID-No.3 VOLTAGE. 1000 max. 

GRID-No.l VOLTAGE: 

Negative bias value. 200 max. 

Positive bias value. 0 max. 

Positive peak value. 2 max. 

PEAK VOLTAGE BETWEEN ULTOR AND 

ANY DEFLECTING ELECTRODE. 500 max. 

PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 

respect to cathode.125 max. 

Heater positive with 

respect to cathode.125 max. 

Equipment Design Ranges: 

For any ultor voltage 
Collector Voltage. . . . 

Grid-No.3 Voltage. . . . 

Max. Grid-No.1 Voltage 
for Beam-Current Cutoff 
Max. Grid-No.3 Current 

Range. 

Deflection Factors: 

DUi & DJ 2 . 

DU 3 & DU 4 . 

Focused-Beam Position. . 


volts 
vol ts 
vol ts 

vol ts 
vol ts 
vol ts 

vol tsl 


volts 
vol ts 


(E t 


c 4) between 1000 and 2500 volts 
95% to 105% of Ec 4 


20% to 28% of Ec 4 
2.4% of Ec 4 


-15 to +10 

39 to 53 
35.5 to 48.5 
M 


vol ts| 
vol tsl 


vol ts 


ftamp 


v dc/in. /kv of E, 


04 


v dc/in./kv of EC 4 


Examples of Use of Design Ranges: 



For ultor voltage of 

1000 

2500 

volts 

Col 1ector Voltage. . 

950 to 1050 

2375 to 2625 

vol ts 

Grid-No.3 Voltage. . 
Max. Grid-No.1 Volt- 

200 to 280 

500 to 700 

vol ts 

age for Beam- 
Current Cutoff . . 

-24 

-60 

vol ts 

Deflection Factors: 




DJi & DJ 2 . 

39 to 53 

97.5 to 133 

volts dc/in. 

DJ 3 & DJ 4 . 

35.5 to 48.5 

89 to 122 

volts dc/in. 


The "ultor" in a storage tube is the electrode to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 6571, the ultor function is performed by 
grid No.4. Since grid no. 4 and grid no. 2 are connected together within 
the 6571, they are collectively referred to simply as "ultor" for con¬ 
venience in presenting data and curves. 

^ The center of the undeflected focused beam will fall within a circle 
having a 7.5-mm radius concentric with the center of the tube face. 
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COMPUTER STORAGE TUBE 


Storage Characteristics for Ultor Voltage of 2500 Volts: 


Storage-Surface Boundary (In terms of 
deflection voltage): 

In the DJ 1 -DJ 2 direction from posi¬ 
tion of undeflected focused beam . . ±109 volts 

In the DJ 2 -DJ 4 direction from posi¬ 
tion of undeflected focused beam . . +100 volts 

Blemish Factor*, for storage surface 

within indicated boundary. 0.5 max. 


Spill (Determined for Double-Dot Pattern):** 

Under conditions involving 255 references to "spill" element 
and 1 reference to "test" element 


Separation Between Storage Elements, 
in either the DJ 1 -DJ 2 or DJ 3 -DJ 4 
direction in terms of deflection 
voltage: 

At center of storage surface .... 8 max. volts 

At midpoint on each side of 

storage-surface boundary . 10 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . 1.5 max. megohms 

Resistance in Any Deflecting- 

Electrode Circuit" . 1.0 max. megohm 


Blemish factor is defined as the factor by which the normal positive 
signal is reduced by the blemish. 

Spill is indicative of the amount of binary information that can be 
stored by the tube. The storage capability is determined by the sepa¬ 
ration between two storage elements at which the signal from one 
element is changed by no more than a specified amount after repeated 
references to the other element. For the 6571, the separation is 
measured, in terms of deflection voltage, when the amplitude of the 
negative signal of the "test" element has decreased to 50$ of its 
maximum negative amplitude. The maximum negative amplitude is deter¬ 
mined by separating the two elements far enough to eliminate the 
effects of secondary electron redistribution from the "spi11 " element. 
It is recommended that the def 1 ecting-electrode-c i rcu i t resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. In typical computer applications, the 6571 
is mounted in a compartment having effective magnetic and 
eIectrostatic shielding. It is recommended that the bulb 
be provided with a tight-fitting electrostatic shield ex¬ 
tending from the base to the collector coating. (See 
Dimensional Outline). This external shield supplements 
the shielding action of the coI Iector in preventing cross¬ 
coupling between the electron gun and the external signal 
e I ect rode. 

A signal-output electrode shaped to conform with the 
external contour of the faceplate and placed in contact 
with the entire area of the faceplate is required. The 
signal-output electrode is connected to a low-noise video 
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COMPUTER STORAGE TUBE 


amplifier having sufficient gain to amplify signals from 
a fraction of a millivolt to the desired level. 

The amount of information that can be stored by the 6^Ji 
is dependent on the manner in which it is operated, and 
is affected by the stability of the deflecting system, 
freedom from noise in the associated output circuit, the 
number of regene rations compared with the number of ad¬ 
dresses, and the effectiveness of the electrostatic and 
magnetic shielding. 

In generaI, the number of storage elements is proportional 
to the operating ultor voltage. For the greatest number 
of storage elements, the 6571 should be operated at the 
rated maximum ultor voltage and so that the peak grid-No. I 
drive is less than that required for the maximum positive 
amplitude but high enough to provide a satisfactory output 
signal. 

It is recommended that the beam current be limited to the 
minimum vaIue wh i c h p rovides satisfactory signal ampiitude. 
The storage characteristics in the tabulated data and 
curve are based on the use of a double-dot pattern. In 
this method of storage, the positive signal is produced 
by adjusting the beam current and the distance between 
two dot storage elements so that the optimum positive 
signal is produced when the "test" element is addressed. 
Other methods of storage such as superimposed focused and 
defocused spots or dots and dashes may be used equally 
well with the 657 I. 
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COMPUTER STORAGE TUBE 


COLLECTOR 
RECESSED SMALL 
CAVITY CAP 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DJ| AND DJ 2 ARE NEARER THE STORAGE SURFACE: DJ 3 AND DJ 4 
ARE NEARER THE BASE. WITH DJ j POSITIVE WITH RESPECT TO 
DJ2, THE BEAM WILL BE DEFLECTED TOWARD PIN 2; LIKEWISE, 
WITH DJ 3 POSITIVE WITH RESPECT TO DJ 4 , THE BEAM WILL BE 
DEFLECTED TOWARD VACANT PIN POSITION II. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ j 
AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED 
ABOUT THE TUBE AXIS): PIN 2, 10°; SIDE TERMINAL (ON SAME 
SIDE AS PIN 8 ), 10°. ANGLE BETWEEN DJ|-DJ 2 DEFLECTION 
PATH AND DJ 3 -DJ 4 DEFLECTION PATH IS 90° ±3°. 
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AVERAGE CHARACTERISTIC 


ti rriri rrmn it nt i tt rnriTT'i rn rrmn in n m n i n n | n n i n n i rn ri n 1 FI 11II 
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6472 

MULTIPLIER PHOTOTUBE 

9-STAGE TYPE WITH S-4- RESPONSE 



For Headliiht-Control Service 


General: 


DATA 


Spectral Response. S-4 

Wavelength of Maximum Response. 4000± 500 angstroms 

Cathode: 

Minimum projected length* . 15/16" 

Minimum projected width*.5-16" 

Direct Interelectrode Capacitances: 

Anode to dynode No.9.4.2 mif 

Anode to all other electrodes.5.5 /yif 

Maximum Overall Length (Excluding leads).2-3/4" 

Maximum Envelope Length (Excluding tip) ...... . 2-1/4" 

Length from Envelope Seal to 

Center of Useful Cathode Area . 1-1/4" ±3/32" 

Maximum Diameter.1-3/16" 

Bulb. T-9 

Mounting Position . Any 

Weight (Approx.).2 oz 

Terminals, Flexible Lead. See Dimensional Outline 


Lead 1-Cathode 
Lead 2-Dynode No.l 
Lead 3 “Dynode No.2 
Lead 4-Dynode No.3 
Lead 5-Dynode No.4 
Lead 6-Dynode No.5 


BOTTOM VIEW 



DIRECTION OF LIGHT 


Maximum Ratings, Absolute Values: 
ANODE-SUPPLY VOLTAGE (DC or Peak AC)... . 
SUPPLY VOLTAGE BETWEEN DYNODE No.9 

AND ANODE (DC or Peak AC) . 

AVERAGE ANODE CURRENT 0 . 

AMBIENT TEMPERATURE . 


7 - Dynode No.6 

8 - Dynode No.7 
9-Dynode No.8 

10-Dynode No.9 
11 - Anode 


1250 max. volts 

250 max. volts 
0.1 max. ma 
75 max. °C 


On plane perpendicular to the indicated direction of light (See Dimen¬ 
sional OutlineJ. 

o Averaged over any interval of 30 seconds maximum. 
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6472 

MULTIPLIER PHOTOTUBE 



CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Under conditions with supply voltage (E) across voltage 
divider providing 1/10 of E between cathode and dynode 


Mo.i; itlo of E for each 

succeeding dynode 

stage 

and 2 / io 

of E between 

dynode Wo. 

9 and anode 


With E = looo volts 

Min. 

Median 

Max. 


Sensitivity: 





Radiant, at 4000 





angstroms . 

. 

32500 

- 

/xamp/jLiwatt 

Luminous : 4 





At 0 cps . 

5 

35 

250 

amp/ 1 umen 

At 100 Me. 

. 

33 

- 

amp/ 1 umen 


Electrode Dark Current 

(At 25°C): ' ^ 

Anode. - - 0.25* /^amp 

Any other electrode. ... - - 0.75 juamp 

4 For conditions where the light source isatungsten-fi1 ament lamp oper¬ 
ated at a color temperature of 2870°K. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megohm. 

^ With sine-wave, 60-cycle supply voltage adjustedto give sensitivity of 
7.5 amperes per lumen. 

OPERATING CONSIDERATIONS 

The operating stability of the 64-72 is dependent on the 
magnitude of the anode current and its duration. When 
the 6472 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex¬ 
pected. The extent of the drop below the tabulated sensi¬ 
tivity values depends on the severity of the operating 
conditions. After a period of.idleness, the 6472 usually 
recovers a substantial percentage of such loss in sensi¬ 
tivity. 

The use of an average anode current well below the maximum 
rated value of 0.1 milliampere is recommended when sta¬ 
bility of operation is important. When maximum stabiIity 
is required, the anode current should not exceed 10 
microampe res. 

A recommended design of voltage-divider network for use 
with the 6472 to provide stable operation and long tube 
life is shown in the accompanying circuit. This design 
provides linear operation within the range normally re¬ 
quired for dimming. At higher light levels, the network 
design limits the tube output to a safe value. The in¬ 
dicated design values provide dimming operation for an 
anode current in the range between 5 and 10 microamperes 
on basis of dc operation. When operation at other current 
values is desired, the values of the resistors can be 
changed proport i onate ly . 
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MULTIPLIER PHOTOTUBE 


RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 



92CS-8526 


RI R2 R3 R4 R5 

R6 R7 R8 R9 RIO: I megohm, 1/2 watt 
Rll: 2 megohms, 1/2 watt 
RI2: 5.1 megohms, 1/2 watt 
RI 3 RI4 R15 R16 

R17 R18 R19 R20: 8.2 megohms, 1/2 watt 
R2I: 820,000 ohms, 1/2 watt 

MOTE: Ad just able between approx imate ly 500 
and 1000 volts dc or peak ac. 


Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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MULTIPLIER PHOTOTUBE 



THE ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH LEAD No. I AND TUBE AXIS AND 
THE PLANE PERPENDICULAR TO THE PLANE OF 
THE GRILL WILL NOT EXCEED 20°. 


SPECTRAL-SENS ITIVITY CHARACTER IST1C 
of Phototube having S-4 Response 
is shown at front of this Section 
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AVERAGE ANODE CHARACTERISTICS 
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VOLTS BETWEEN ANOOE & DYNODE N& 9 

























































RELATIVE ANODE CURRENT 


VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ALONG ITS LENGTH 



DISTANCE ALONG CATHODE 
FROM END OF CATHODE NEARER LEADS-MILLIMETERS 
FEB.II,1955 TUBE DIVISION 92CM-8535 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
















6472 


VARIATION IN SENSITIVITY OF 
PHOTOCATHODE ACROSS ITS PROJECTED 
WIDTH IN PLANE OF GRILL 



0 2 4 6 8 iO 12 


DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT-MILLIMETERS 
FEB. 11,1955 TUBE DIVISION 92CM-853© 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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RANGE OF LUMINOUS SENSITIVITY 
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6866 

DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 
4"-DIAMETER DISPLAY 

NON-EQUILIBRIUM WRITING GRID-CONTROLREA0 I NG (VIEWING) 



DATA 




General: 






Writing Section 

Viewing Section 

Heater, for Uni potential Cathode: 





Voltage (AC or DC). 

6.3 

6.3 


volts 

Cu rrent •.. 

0.6 

0.6 


amp 

Minimum Cathode Heating Time 





before other electrode volt¬ 
ages are applied. 

_ 

30 


sec 

Direct 1nte re1ect rode 





Capacitances (Approx,): 0 

Grid No. 1 to al 1 other 

tube electrodes. 

Cathode to al1 other 

6 

18 


fjfjf 

tube electrodes. 

4.2 

6.5 



Def! ect i ng el ect rode DJ to 
deflecting electrode DJ 2 . . . 
Deflecting electrode DJ, to 

1.8 

- 


Aduf 

deflecting electrode DJ^. . . 

1.8 

- 



DJ 1 toal 1 other tube electrodes. 

7.5 

- 


w* 

DJ 2 toal 1 other tube electrodes. 

8 

- 


fJIlf 

DJ^ to a 1 1 othertube electrodes. 

6 

- 


w* 

DJ 4 to al 1 othertube' electrodes. 

7. 

- 


fjflf 

Focusing Method . 

Electrostatic 

None 



Deflection Method . 

El ectrostatic 

None 



Def1ecting-EIectrode Arrangement. 

See Dimen¬ 
sional Outline 

- 



Phosphor. 

- 

High-Visual-Eff i- 




ciency Type 





Aluminized 



Fluorescence . 

- 

Yellow 



Phosphorescence. 

- 

Yellow 



Minimum Useful Screen Diameter. . 




. . 4" 

Maximum Overal1 Length. 




15-1/2" 

Seated Length . . 



14’ 

' ± 3/8" 

Maximum Tube Radius . 




3-5/32" 

Bulb-Flange Diameter. 


. . . . 5-1/8" 

± 1/16" 

Greatest Bulb Diameter.’ . 

Bulb Terminals: 



5" 

± 1/16" 

Caps (Two). .... . 

Recessed Smal1 

Cavity (JETEC No.J1-21) 

FIange. 


See Dimensional 

Outline 

Flexible cable. 


See Dimensional Outline 

Ambient-Temperature Range . . . . 


. . . . -65° 

to 

+ 

8 

o 

Mounting Position . 




. .Any 

Weight (Approx.). 




2 lbs 

Socket. 

. Alden Part 

No.435SBA, or 

equivalent 

Base.Smal 1 -Button Thi rtyfivar 

31-Pin (JETEC No.E31-36) 

0 Without external shield. 
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6866 

DISPLAY STORAGE TUBE 


- No Connec¬ 

tion 

- Same as Pin 1 

- Deflecting 

Electrode DJ^ 
of Writing Gun 

- Defl ect i ng 

Electrode DJ 3 
of Writing Gun 

- Same as Pin 1 
-Grid No.3 of 

Writing Gun 

- Same as Pin 1 

- Heater of 

Wri t i ng Gun 

- Heater of 

Wri t i ng Gun 
-Grid No. 1 of 
Writing Gun 

- Same as Pin 1 

- Same as Pin 1 

- Defl ect i ng 

El ect rode DJ^ 
of Writing Gun 

- Defl ect i ng 

Electrode DJ 2 
of Writing Gun 
-Grid No.2 of 
Writing Gun 

- I nternal Con¬ 

nect ion-Do 
Not Use 
-Grid No.4 of 
Writing Gun, 
Grid No.2 of 
Viewing Gun 

- Same as Pin 1 

- Same as Pin 1 

- Same as Pin 16 

- Same as Pin 1 




Pin 22 - Heater of 

Viewing Gun 
Pin 25 - Same as Pin 1 
Pin 26 - Same as Pin 1 
Pin 27- Cathode of 
Wri t i ng Gun 
Pin 28 - Same as Pin 1 
Pin 29 - Same as Pin 1 
Pin 32-Grid No.l of 
Viewing Gun 
Pin 33 ~ Cathode of 

Viewing Gun 
Pin 34 - Same as Pin 1 
Pin 35 - Heater of 

Viewing Gun 
Flexible Cable-Con¬ 
nect ion to 
'Screen 

Flange - Backing- 
El ect rode 

Recessed Cavity Cap - 
Nearer Tube 
Face — Grid No.4 of 
Viewing Gun 
Nearer Electron 
Guns — Gr,id No.3 of 
Viewing Gun 


Maximum Ratings, Absolute Values: 

Writing Section Viewing Section* 


SCREEN VOLTAGE . 

PEAK BACKING-ELECTRODE 
VOLTAGE. 


^ Pins 23 and 31 are not shown because they are trimmed to the same 
dimension as the short index pin and are not to be used. 


| : See next page. 
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6866 

DISPLAY STORAGE TUBE 


’6 



Writing Section Viewing Section 

** 


Equivalent Values 



GRID-No.4 VOLTAGE .... 

2900 max.* 150 max.** 

300 max. 

volts 

GRID-No.3 VOLTAGE .... 

1000 max.* - 

300 max. 

volts 

GRID-No.2 VOLTAGE .... 

2750 max.* 

150 max. 

volts 

CATHODE VOLTAGE . 

-2900 max.** 

- 

volts 

GRID-No.1 VOLTAGE: 




Negative bias value . . 

200 max.* 

100 max. 

volts 

Positive bias value . . 

0 max.* 

0 max. 

volts 

Positive peak value . . 

2 max.* 

0 max. 

volts 

PEAK VOLTAGE BETWEEN 




GRID No.4 AND ANY 




DEFLECTING ELECTRODE. . 

500 max. 

- 

volts 

PEAK HEATER-CATHODE 




VOLTAGE: 




Heater negative with 




respect to cathode. . 

125 max.* 

125 max. 

volts 

Heater positive with 




respect to cathode. . 

125 max.* 

125 max. 

volts 


VIEWING SECTION** 



Operating Values and Typical Performance Characteristics: j 

Screen Voltage. 

5000 10000 

10000 

volts 

DC Backing-Electrode 




Voltage ........ 

5 5 

5 

volts 

Grid-No.4 Voltage .... 

150 210 

150 

volts 

Grid-No.3 Voltage^. . . . 

. 25 to 125 50 to 150 

25 to 125 

volts 

Grid-No.2 Voltaget^ . . . 

. 50 to 75 70 to 105 

50 to 75 

volts 

Grid-No. 1 Voltage^. . . . 

. 0 to -50 0 to -75 

0 to -50 

volts 

Maximum Screen Current. . 

350 600 

350 

//amp 

Maximum Peak Backing- 




Electrode Current . . . 

1.5 2 

1.5 

ma 

Maximum Grid-No.4 Current* 

2 3 

2 

ma 

Maximum Grid-No.3 Current* 

1.5 2 

1.5 

ma 

Maximum Cathode Current*. 

3 4 

3 

ma 

Writing Speed It . 

- 300000 300000 

300000 

in./sec 

Number of Half-Tone Steps 0 

5 5 

5 


Viewing Duration .... 

40 20 

40 

sec 

Maximum Erasing-Uniformity 




Factor 00 . 

. 0.5 0.5 

0.5 


Resolution® . 

50 50 

50 1 i 

nes/ in . 

Brightness*®. 

275 2750 

1500 

fl 

** Voltages are shown with 

respect to cathode of View 

ng Gun. 


f Adjusted for brightest. 

most uniform pattern. 



T Grid No.2 of the viewing Gun is connected internally to grid 

No.4 of 

. the writing Gun. 




® For conditions with combined adjustment of grid-No.l voltage 

, grid- 

No.2 voltage, and grid- 

-No.3 voltage to give brightest, most 

uniform 

pattern. 




See next 

page. 

Indicates a 

change. 
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6866 

DISPLAY STORAGE TUBE 


WRITING SECTION* 

Range Values for Equipment Design:* 

With any grid-No .2 voltage (Eq 2 ) between 500 and 2750 volts 


Grid-No.4 Voltage (Ec ) . . . 

. . . 95% to 

05% of Ec 

volts 

Grid-No.3 Voltage for 4 Focus . 

. . . 14% to 28% of Ec 

volts 

Maximum Grid-No. 1 Voltage 




for Cutoff of Undeflected 




Focused Spot. ....... 

. . . -4.6% of Ec 2 

volts 

Maximum Grid-No.3 Current . . 

. . . -15 to +10 

/yamp 

Maximum Cathode Current . . . 

. . . See Curve 


Deflection Factors: 




DJ* and DJ 2 . 

... 28 

to 38 v dc/i n./kv of Ec u 

DJ 3 and DJ^. 

. . . 28 to 38 v dc/in./kv of Eon 

Focused Beam Position .... 


m 


Examples of Use of Design 

Ranges:* 



With grid-No .2 voltage of 

1500 

2500 

volts 

Grid-No.4 Voltage (E Cu ) . . . 

1425 to 1575 

2375 to 2625 

volts 

Grid-No.3 Voltage for Focus . 

210 to 420 

350 to 700 

volts 

Maximum Grid-No.1 Voltage 




for Cutoff of Undeflected 




Focused Spot. 

-69 

-115 

volts 

Deflection Factors 




when Ec u = E^: 




DJ 1 and DJ 2 . 

42 to 57 

70 to 95 v 

dc/in. 

DJ^ and DJ 4 . 

42 to 57 

70 to 95 v 

dc/in. 

Equivalent Values for Examples of Writing-Gun Voltages 


Referred to Cathode of 

Viewing Gun: 



Cathode Voltage . 

. -1450 to -1395 

-2450 to -2395 

volts 

Grid-No.2 Voltage . 

-25 to +180 

-75 to +230 

volts 

Grid-No.3 Voltage for Focus . 

-1240 to -975 

-2100 to -1695 

volts 

Grid-No.4 Voltage . 

50 to 105 

50 to 105 

volts 

VIEWING SECTION and WRITING 

SECTION 



Circuit Values: 

|Grid-No. I-Ci rcuit Resistance (Either gun). 1.0 max. megohm 

Resistance in Any Deflecting-Electrode Circuit" ... 0.1 max. megohm 

Backing-Electrode-Ci rcuit Resistance. 0.005 max. megohm 

Series Current-Limiting Resistance in Screen Circuit. 1.0 min. megohm 

* Voltages are shown with respect to cathode of Writing Gun. 

TT Measured under conditions of writing from just zero brightness (view¬ 
ing-beam cutoff) to maximum brightness with grid No.l of writing Gun 
at -10 volts with respect to cathode of writing Gun, and grids No»2 
and No.4 ofwriting Gun at +2500 volts with respect to cathode of Writ¬ 
ing Gun. 

° Observed with an RCA-2F21 Monoscope display. 


A DD # ii • # B. 


See next page. 


6-57 


TENTATIVE DATA 2 

ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



















DISPLAY STORAGE TUBE 


Expressed in terms of the time required for the brightness of the un¬ 
written background to rise from just zero brightness (viewing-beam 
cutoff) to 10 % of the maximum brightness. 

Defined as (t 2 - t 1 )/t 2 , where 

tj = time measured from start of erasing to instant at which any 
screen area is reduced to zero brightness, 
t, = time measured from start of erasing to instant at which en- 
1 tire screen area is reduced to zero brightness. 

Measured by shrinking-raster method at a display brightness of 50* of 
saturated brightness and with grids No.2 and No.4 of writing Gun at 
+2500 volts with respect to cathode of Writing Gun. 

Measured with entire storage grid written to produce maximum bright¬ 
ness and with screen at indicated voltage. 

The cathode of the Writing Gun is operated at about -2500 volts with 
respect to the cathode of the Viewing Gun which is usually operated 
at ground potential. 

The center of the undeflected focused beam will fall within a circle 
having a 10 -mm radius concentric with the center of the face under the 
foil owing conditions: grids No.2 and No.4 of writing Gun at +2500 
volts with respect to cathode of writing Gun, grid No.3 of writing 
Gun at voltage to give focus, grid No.1 of Writing Gun at voltage 
which wMl permit storage of a charge just sufficient to give a barely 
perceptible spot on screen. Viewing Section operating under normal 
conditions, and tube shielded against extraneous fields. 

It is recommended that the def1ecting-electrode-circuit resistances 
be approximately equal. 


OPERATING CONSIDERATIONS 


Magnetic shielding must be provided to prevent external 
fields from interfering with the required accurate con¬ 
trol of the low-velocity viewing beam. A cylindrical 
shield of properly annealed high-permeability material a- 
bout 1/16-inch thick is usually satisfactory. The screen 
cable should be placed outside the shield. 

The metal flange at the face end of the tube requires the 
use of a spring-contact ring bearing against the edge of 
the flange. 

To prevent possible damage to the tube, allow the viewing- 
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the view¬ 
ing beam on until the writing beam is turned off. 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


Indicates a change. 

TENTATIVE DATA 3 






6866 

DISPLAY STORAGE TUBE 


DJ|-DJ 2 



CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 3° IN ANY 
D I RECT I ON FROM PERPEND I CULAR ERECTED AT CENTER OF FACEPLATE. 
THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 
ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED 8Y DJt 
AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES (MEASURED ABOUT 
THE TUBE AXIS): PIN 27, ± 10°; EACH CAVITY CAP (ON SAME 
S IDE AS PI N 27 ), ± I 7°; ENCAPSULATED J UNCT I ON, + 10°. ANGLE 
BETWEEN DJi - DJ 2 DEFLECT I ON PATH AND DJ 3 - DJ 4 DEFLECTION 
PATH IS 90° ± 30 . 
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
OF PHOSPHOR 



ELECTRON TUBE DIVISION 92CM-9042 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



































AVERAGE CHARACTERISTIC 


VIEWING SECTION 

Ef = 6.3 VOLTS 

BACKING-ELECTRODE VOLTS*=5 

GRID-No 4 VOLTS* = 210 

GRID-No 2 VOLTS* =85 

GRID-No 3 VOLTS*! ADJUSTED FOR BRIGHTEST, 

GRID-N2 1 VOLTS*/MOST UNIFORM DISPLAY. 

^REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

NORMAL OPERATION 
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SCREEN KILOVOLTS 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CM-9043RI 



























AVERAGE CHARACTERISTICS 


VIEWING SECTION 

Ef =6.3 VOLTS 

SCREEN KILOVOLTS * = 5 TO !0 
BACKING-ELECTRODE VOLTS* = 5 
GRID-N2 2 VOLTS*= 85 

GRID-N2 3 VOLTS*]ADJUSTED FOR BRIGHTEST, 
GRID-N2 1 VOLTS*) MOST UNIFORM DISPLAY 

* REFERRED TO CATHODE OF VIEWING GUN 

WRITING SECTION 
NORMAL OPERATION 


*FOR EXPLANATION, SEE TABULATED DATA 
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GRID-N2 4 (VIEWING SECTION) VOLTS 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CM-9044 








































TYPICAL ERASURE CHARACTERISTICS 


VIEWING SECTION 

E f = 6.3 VOLTS SCREEN KILOVOLTS*= iO 

GRID-N2 4 VOLTS*=210 GRID-N2 2 VOLTS* =85 

GRID-N2 3 V0LTS*1 ADJUSTED FOR BRIGHTEST, 

GRID-N2 I VOLTS* J MOST UNIFORM DISPLAY 

* REFERRED TO CATHODE OF VIEWING GUN 


CURVE 

BACKING-ELECTRODE VOLTS j 

DC 

POSITIVE RECTANGULAR 

PULSE AMPLITUDE (APPROX.) 

A 

10 

10 

B 

5 

8 

C 

2 

7 


ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED 
TO BACKING-ELECTRODE. INDICATED DURATION IS SUM OF DUR¬ 
ATIONS OF NUMBER OF PULSES OR ELAPSED TIME AFTER START 
OF PULSE. 



0 10 20 30 40 

TOTAL ERASING-PULSE DURATION AFTER CESSATION 
OF WRITING-MILLISECONDS 


TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CM-9045 














































CURRENT CHARACTERISTIC 
FOR WRITING GUN 


WRITING SECTION 

E f = 6.3 VOLTS 

GRID-No 4 V 0 LTS* = GRID-NO. 2 VOLTS 

GRID-N2 3 VOLTS'^ADJUSTED FOR FOCUS 

GRID-N2 | V 0 LTS *=0 

^REFERRED TO CATHODE OF WRITING GUN 

VIEWING SECTION 

NORMAL OPERATION 
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MAXIMUM PEAK CATHODE OR GRID-N2 2 MILLIAMPERES 

O — ro OJ 4 ^ CJ1 
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500 1000 1500 2000 2500 

GRID-Nfi 2 VOLTS 


TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 


92CM-9046 



































TYPICAL DRIVE CHARACTERISTIC 

FOR WRITING GUN 


WRITING SECTION 

E f = 6.3 VOLTS 

GRID-N2 4 VOLTS* = 2500 

GRID-N2 3 VOLTS* =ADJUSTED FOR FOCUS 

GRID-N2 2 VOLTS* =2500 

GRID-N2 1* BIASED TO SPOT CUTOFF 

*REFERRED TO CATHODE OF WRITING GUN 

VIEWING SECTION 

NORMAL OPERATION 
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WRITING-BEAM MICROAMPERES 

AT GRID N2 4 OF VIEWING SECTION 
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6896/1855 

OPERATION CHARACTERISTICS 


E.f = 6.3 VOLTS—EACH GUN 

BACKING -ELECTR0DE-T0-GRID-N?4 VOLTS= -10 

SHADING-ELECTRODE-TO-GRID-N24 V0LTS= *20 

Writing Gun Reading Gun 

GRID-N94 VOLTS TO GROUND. . 0 0 

GRID-N93 VOLTS.ADJUSTED ADJUSTED 

tor rocus tor rocus 

GRID-N92 VOLTS TO GROUND - • - 8750 0 

GRID-N2 | VOLTS.ADJUSTED VARIED TO GIVE TARGET 

TO CUTOFF M a As SHOWN 

CATHODE VOLTS TO GROUND . . - -9000 -1000 

GRID-N9I PEAK PULSE VOLTS 

FROM BEAM-CURRENT CUTOFF 12.5 

SCANNING’- PPI TV 

RATE (REV/SEC). 0 

SWEEP PRF (PPS).. . 1000 

SWEEP TIME (uSEC/RADIUS) 100 

INPUT SIGNAL, RECTANGULAR PULSE: 

DURATION (joSEC). 1 

REPETITION RATE (PPS) .... 1000 

NUMBER OF PULSES.AS SHOWN 

OUTPUT-SIGNAL MICROAMPERES 

P O O 9 9 P 9 
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6896/1855 

OPERATION CHARACTERISTICS 


E.p = 6.3 VOLTS—EACH GUN 

BACKING - ELECTRODE-TO-GRID-N24 VOLTS = -10 
SHADING - ELECTRODE-TO-GRID-N94 VOLTS= -1-20 




GRID-N24 VOLTS TO GROUND 



Writing Gun 

0 

Reading Gun 

0 

GRID-N93 VOLTS. 



ADJUSTED 

ADJUSTED 

GRID-N22 VOLTS TO GROUND 



FOR FOCUS 
- 8750 

FOR FOCUS 

0 

GRID-N2I VOLTS. 



ADJUSTED 

ADJUSTED TO GIVE 

CATHODE VOLTS TO GROUND * 



TO CUTOFF 
-9000 

TARGET IL A = 0.5 
-1000 

TARGET MICROAMPERES . • . 



— 

0.5 

SCANNING*. 

RATE CREV/SEC). 



PPI 

0 

T V 

SWEEP PRF(PPS). 



1000 

— 

SWEEP TIME (M-SEC/RADIUS). 



100 

— 

INPUT SIGNAL, RECTANGULAR PULSE 



DURATION CJJLSEC). 


. 

1 

— 

REPETITION RATE (PPS) . . 



1000 

— 

NUMBER OF PULSES. . . . 


. 

AS SHOWN 

— 



0 5 10 15 20 25 

WRITING-GUN GRID-N2I PEAK PULSE VOLTS FROM BEAM-CURRENT CUTOFF 


ELECTRON TUBE DIVISION 92CL-94-II 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




























































6896/1855 

OPERATION CHARACTERISTICS 


EI-p = 6.3 VOLTS—EACH GUN 

BACKING - ELECT RODE-TO-GRID-N? 4 VOLTS = - 10 
SHADING-ELECTRODE-TO-GRID-N94 VOLTS = +20 

Writing Gun Reading Gun 

GRID-N24 VOLTS TO GROUND. . 0 0 

GRID-N93 VOLTS.ADJUSTED ADJUSTED 

FOR FOCUS FOR FOCUS 

GRID-N92 VOLTS TO GROUND - . - 8750 0 

GRID-N2I VOLTS.ADJUSTED VARIED TO GIVE TAR- 

TO CUTOFF GET U,A AS SHOWN 
CATHODE VOLTS TO GROUND . . - -9000 -1000 

GRID-N2I PEAK PULSE VOLTS 

FROM BEAM-CURRENT CUTOFF . 12.5 - 

SCANNING: PPI TV 

RATE (REV/SEO. 0 - 

SWEEP PRF(PPS) .. 1000 - 

SWEEP TIMECpLSEC/RADIUS). . . 100 - 

INPUT SIGNAL,RECTANGULAR PULSE! 

DURATION (JJSEC). I — 

REPETITION RATE (PPS) .... 1000 — 

NUMBER OF PULSES.AS SHOWN — 



0.1 0.2 0.3 0.4 

TARGET READING MICROAMPERES 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CL-94I4 





























































DISPLAY STORAGE TUBE 


DIRECT-VIEW TYPE 
4”-DIAMETER DISPLAY 


WRITING GUN: 

MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS 


VIEWING GUN: 

NO DEFLECTION 
NO FOCUS 


General: 


[Heater, for Uni potential 
Cathode: 

Voltage (AC or DC) . . 

Current. 

Minimum Cathode Heating 
Time before other 
electrode voltages 

are applied. 

|Di rect I ntere I ect rode 
Capacitances 
(Approx. ):° 

Grid No. I to al I other 
tube electrodes. . . 
Cathode to alI other 
tube electrodes. . . 
Backplate to all other 
tube electrodes. . . 
iFocusing Method. 

|Def lection Method. 
Deflection Angle 
|Phosphor .... 
Fluorescence . 
Phosphorescence. 


DATA 


Writing Sect ion Viewing Section 


6.3 ± 

0.6 


10 % 


6.3 ± 

0.6 


10 % 


volts 

amp 


Electrostatic 
Magnetic 

♦ 


300 

None 

None 

P20, Aluminized 
Ye I low-Green 
Ye I low-Green 


w*f 


W f 




Minimum Useful Screen Diameter . 4" 

Maximum OveralI Length . 11.62” 

Seated Length. 11.16” ± 0.-10” 

Maximum Tube Radius.3.00” 

Maximum Tube Diameter.5. 19” 

Greatest Bulb Diameter.5.00” ± 0.06” 

Ambient-Temperature Range.-65° to +100° C 

Ope rat i ng Pos i t i on.Any 

Weight (Approx.) . 1-3/4 lbs 

Terminal Connectors. See Operating Considerations 

Bulb Terminals: 

Caps (Three).Recessed Small Cavity (JETEC No.J 1-21) 

Flexible leads (Two) . See Dimensional Outline 

|8ase: 

Writing gun.Smal 1-Button Neoditetrar 8-Pin (JETEC N0.E8-49) 

Viewing gun.Smal I-Button Miniature 7-Pin (JETEC No.E7-l) 


See next page. 
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ELECTRON TUBE DIVISION TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
























7183 

DISPLAY STORAGE TUBE 



BOTTOM VIEW 



SOLID-LINE CIRCLES DEPICT 
MINIATURE 7-PIN BASE 
BROKEN-LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 

WRITING SECTION* 

Internal 
Connection — 
Do Not Use 
No Connec¬ 
tion 

Grid No. 3 

Pin 5-Cathode 


Small-Button Neoditetrar 8-Pin Base 
Pin I -Grid No. I Pin 6- 

Pi n 2- Heater 
Pin 3-Heater 

Pin 4- Internal Pin 7- 

Connection — 

Do Not Use Pin 8- 


VI EWING SECTION 

Smal1-Button Miniature 7-Pin Base 
Pin I-Grid No. 2 Flexible Lead ( Large)- Screen 

Pin 2-Grid No. I Flexible Lead (Smal I ) - Backp I ate 

Pin 3-Heater Recessed Cavity Cap: 

Pin 4-Heater Located 1-1/4" from Tube Face-Grid No.5 

Pin 5- Internal Located 3" from Tube Face-Grid No.4 

Connection — Located Near Viewing Gun-Grid No. 3, 

Do Not Use Grids No.4 

Pin 6-No Connec- & No.2 of 

tion Writing Gun 

Pin 7 - Cathode 


Maximum Ratings, Absolute Values: 

Writing Section Viewing Section 

SCREEN VOLTAGE . - 10000 max.** volts 

PEAK BACKPLATE 

VOLTAGE. ... - 30 max.** volts 


O ^ A **. 


See next page. 


9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 




48 #^ 


DISPLAY STORAGE TUBE 


GR 15-No. 5 

VOLTAGE. . . . 

Writing Section 

Equivalent Values 

View ing Section 

Equivalent Values 

300 max.** 

volts 

GRID-No.4 

VOLTAGE. . . . 

2900 max.* A 150 max.** 

- 150 max.** 

VO 1 ts 

GRID-No.3 

VOLTAGE. . . . 

1200 max.* 

2900 max.* A 150 rrax.** 

volts 

GRID-No.2 

VOLTAGE. . . . 

2900 max.* A 150 max.** 

- 150 max.** 

volts 

CATHODE VOLTAGE. 

- -2750 max.** 

- 

volts 

GRID-No.1 

VOLTAGE: 

Negative-bias 
value. . . . 

200 max.* 

100 max.** 

volts 

Positive-bias 
value. . . . 

0 max.* 

0 max.** 

volts 

Positive-peak 
value. . . . 

2 max.* 

0 max.** 

volts 

PEAK HEATER- 
CATHODE VOLT¬ 
AGE: 

Heater nega¬ 
tive with 
respect to 
cathode. . . 

125 max.* 

125 max.** 

volts 

Heater po.si- 
tive with 
respect to 
cathode. . . 

125 max.* 

125 max.** 

volts 


VIEWING SECTION 

1 ** 



[Operating Values and Typical Performance Characteristics: 

To prevent Possible damage to the tube, allow the viewmg- 
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the 
viewing beam on till the writing beam is turned off 

Screen- Voltage. 

DC Backplate Voltage . 

Grid-No.5 Voltage^ . 

Grid-No.4 Voltage^ . 

Grid-No.3 Voltage^*. 

Grid-No.2 Voltage^ . 

Grid-No. I Voltage^. 

Maximum Screen Current. 

Maximum Peak Backplate Current . 

Maximum Grid-No.5 Current*. 


8500 

volts 

0 

volts 

220 to 250 

volts 

40 to 100 

volts 

f 10 to 40** 

volts 

\25I0 to 2540* 

volts 

100 

volts 

0 to -75 

volts 

0.6 

ma 

2 

ma 

2.4 

ma 


o 4 i 


: * 4 . 


See next page. 
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Maximum Grid-No.4 Current.. 

Maximum Grid-No.3 Current*. 

Maximum Grid-No.2 Current*. 

0.3 

ma 

0.5 

ma 

0.08 

ma 

Maximum Cathode Current^. 

4 

ma 

Number of Half-Tone Steps U . 

5 


Viewing Duration**. 

20 

sec 

Maximum Erasing-Unifonmity Factor: 

For 4"-diameter area (A4) . 

0.65 


For the 3.5"-diameter portion (At c) 

centered on A^. 

0.50 


Resolution 1 ^. 

Brightness**. 

50 

1ines/in. 

1500 

f 1 


WRITING SECTION* 

Operating Values: 



Equivalent 

Values 


Grid-No.4 Voltage^*. 

2510 to 2540* 

10 to 40** 

volts 

Grid-No.3 Voltage for focus .... 

425 to 925* 

- 

volts 

Grid-No.2 Voltage^* . 

2510 to 2540* 

10 to 40** 

volts 

Maximum Grid-No. 1 Voltage for cutoff 




of undeflected focused spot . . . 

-130* 

-2630** 

volts 

Cathode Voltage . 

- 

-2500** 

volts 

Maximum Grid-No.3 Current . 

-15 to + 

10 

^a 

Maximum Peak Cathode Current. . . . 

4.5 


ma 


VIEWING SECTION AND WRITING SECTION 


Maximum and Minimum Circuit Values: 

Grid-No.I—Circuit Resistance (Either gun) . i max. megohm 

Series Current-Limiting Resistor (Unbypassed) 

in Grid-No.5 (Viewing-Section) Circuit. 0.005 min. megohm 

Backplate-Ci rcuit Resistance. 0.005 max. megohm 

Series Current-Limiting Resistance in 

Screen Circuit. I min. megohm 


o 

♦ 


# 

i 


□ 

AA 


Without external shield. 

See accompanying drawing CE-9578 showing angles of deflection. 

Grids No.4 A No.2 of Writing Gun are connected together and to grid 
No.3 of Viewing Gun within the tube. 

Voltages are shown with respect to cathode of Viewing Gun. 

Voltages are shown with respect to cathode of Writing Gun. 

Adjusted for brightest, most uniform pattern. 

For conditions with combined adjustment of grid-No. 1 vol tage, grid-No.2 
voltage, grid-No.3 voltage, and grid-No.4 voltage to give brightest, 
most uniform pattern. After final adjustment, the grid-No.l voltage 
should not be more positive than-20 volts to maintain electrode current 
within the maximum value indicated. 

Observed with an RCA-2F21 Monoscope display. 

Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness (viewing-beam 
cutoff) to 10* of saturated brightness. 


m $ U •. 


See next page. 
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DISPLAY STORAGE TUBE 


Determined as follows: With no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut off writing beam and ad just eras i ng pul seto obtain complete erasure 
in approximately 10 seconds. Measure time (t.) from start of erasing 
to the instant at which any area within the 4* diameter (or the 3 . 5 "- 
diameter portion) is reduced to background-brightness level, and time 
(to) from start of erasing to the instant at which tne entire area 
within the 4" diameter area (or the 3 .5"-diameter portion) is reduced 
to background-brightness level. The erasing-uniformity factor is 
defined as (1 2 — t )/1 2 . 


Measured by shrinking-raster method at a display brightness of 50 per 
ceht of saturated brightness and with grids No.2 4 No.4ofWriting Gun 
at about +2500 volts with respect to cathode of Writing Gun. 


Measured with entire storage grid written to produce saturated bright¬ 
ness and with screen at indicated voltage. 


The cathode of the Writing Gun is operated at about -2500 volts with 
respect to the cathode of the Viewing Gun which i s usual ly operated at 
ground potential. 


OPERATING CONSIDERATIONS 


Support and shielding for the 7183 may be provided by a 

f hield made of properly annealed h i gh-permeabi I ity material 
he screen lead and the backplate lead should be placed out 
i de the shield. 

Terminal Connectors. The base pins of the Neoditetrar 
-pin base on the Writing-Gun neck fit the Ditetrar 8-contact 
connector, such as Cinch No.54A18088, or equivalent. The base 
pins of the Small-Button Miniature 7-pin base on the Viewing- 
Gun neck fit the Miniature 7-contact socket. The recessed 
painty caps require standard f I exibIe-Iead connectors as used 
for television picture tubes. 

To prevent possible damage to the tube, a I Iow the viewing—I 
gun beam current to reach normal ope rating va I ue before turning 
|on the writing-gun beam current, and keep the viewing beam on 
the writing beam is turned off. 


till 
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ANGLES OF DEFLECT I ON AND CENTERS OF DEFLECTION 
FOR WRITING GUN WHEN USED WITH ROTATING 
2-COIL YOKE AND STATIONARY 4-COIL YOKE 



NOTE A: CENTERING OF THE WRITING BEAMON THE STORAGE SUR¬ 
FACE IS NECESSARY FOR A CENTERED PPI DISPLAY. THE BEAM 
IS CENTERED BY SHIFTING IT FROM THE WRITING-GUN AXIS 
THROUGH AN ANGLE OF 11° WITH A CENTERING MAGNET WHOSE 
EFFECTIVE CENTER (A) IS LOCATED 1.3" FROM REFERENCE LINE. 
NOTE B: WITH ROTATING YOKE WHOSE EFFECTIVE CENTER OF 
DEFLECTION (B) IS LOCATED 0.5" FROM REFERENCE LINE, THE 
CENTERED WRITING BEAM (NOTE A) MUST BE DEFLECTED THROUGH 
AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 

NOTE C: WITH STATIONARY TV-TYPE YOKE WHOSE EFFECTIVE 
CENTER OF DEFLECTION (C) IS LOCATED 0.8" FROM REFERENCE 
LINE, THE CENTERED WRITING BEAM MUST BE DEFLECTED THROUGH 
AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 

NOTE D: WHEN ROTATING YOKE IS USED WITH UNCENTERED DIS¬ 
PLAY, i.e., THE WRITING BEAM IS NOT CENTERED (NOTE A) BUT 
STRIKES THE STORAGE SURFACE ON THE WRITING-GUN AXIS, AND 
WITH THE EFFECTIVE CENTER OF DEFLECTION OF THE ROTATING 
YOKE LOCATED 0.5" FROM THE REFERENCE LINE, THE UNCENTERED 
WRITING BEAM MUST BE DEFLECTED THROUGH AN ANGLE OF 56° 
TO SWEEP FULLY THE STORAGE SURFACE. 
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7183 

TYPICAL CHARACTERISTIC 



L VIEWING SECTION 

E-f = 6.3 VOLTS 

BACKPLATE VOLTS*=0 GRID-N2 4 VOLTS* 

GRID-N 2 5 VOLTS * = 250 GRID-N 23 VOLTS* 
GRID-N2 2 VOLTS* = 100 GRID-N2I VOLTS*j 
* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

ADJUSTED FOR 
y BRIGHTEST, MOST 
UNIFORM DISPLAY. 

ED SCREEN 
rNESS — 
-AMBERTS 

— _ ro 
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SCREEN KILOVOLTS 


92CS-9553 


TYPICAL STORAGE-GRID CHARACTERISTIC 


VIEWING SECTION 

Ef= 6.3 VOLTS GRID-N 24 VOLTS ADJUSTED 

SCREEN VOLTS -8500 GR1D-N23 VOLTS > FOR BEST 
BACKPLATE V0LTS* = 0 GRID-N 21 VOLTS I COLLIMATION. 
GRID-N 25 VOLTS* = 250 GRID-N 2 2 VOLTS'* = 100 
* REFERRED TO CATHODE OF VIEWING GUN. 


WRITING SECTION 
NORMAL OPERATION 



-6 -4 -2 

STORAGE-GRID VOLTS* 
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TYPICAL ERASURE CHARACTERISTICS 



TIME AFTER WRITING TO SATURATED BRIGHTNESS — SECONDS 
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DISPLAY STORAGE TUBE 


DIRECT-VIEW TYPE 
3.8"-DIAMETER DISPLAY 

WRITING GUN: 

ELECTROSTATIC DEFLECTION 
ELECTROSTATIC FOCUS 


VIEWING GUN: 

NO DEFLECTION 
NO FOCUS 


DATA 


General: 


6.3 

0.6 


30 


I I 


I 16 


Writing Section Viewing Section 

Heater, for Uni potent ial Cathode: 

Voltage (AC or DC). 

Current. 

Minimum Cathode Heating Time 
before other electrode volt¬ 
ages are applied. 

Direct Int e re Iect rode Capaci- 
tances (Approx .): 0 
Grid No. I to al I other 

tube electrodes. 

Cathode to al I other 

tube electrodes. 

Backplate to all other 

tube electrodes. 

Deflecting electrode DJj^ to 
deflecting electrode DJ 2 . . . 

Deflecting electrode DJ 3 to 
deflecting electrode DJ 4 . . . 

DJj to a 11 other tube elect rodes. 

DJ 2 to al I other tube electrodes. 

DJ 3 to all other tube electrodes. 

DJ 4 to al I other tube electrodes. 

Focusing Method . EIectrostatic 

Deflection Method.Electrostatic 

Deflecting-Electrode Arrangement. See Dimen¬ 
sional Outline 

Phosphor (For Curves, see front 

of this Sect ion). 

Fluorescence. 

Phosphorescence . 

Minimum Useful Viewing Diameter*.3.8" 

Maximum Overa11 Length.13.64" 

Seated Length . 12.50" + 0.39" 

Greatest Bulb Diameter.5.25" ± 0.06" 

Maximum Tube Radius.2.69" 

Bulb Terminals: 

Caps (Three).Recessed Small Ball (JEDEC No.J 1-22) 

Cap . Recessed Small Cavity (JEDEC No.JI-21) 

Temperature Range: 

Operating.-65° to +100° C 

Storage.-55° to -+85° C 

Operating Position.Any 

Weight (Approx.).2-3/4 lbs 

Base.Medium-Shell Diheptal 14-Pin (JEDEC Group 5, No.BI4-38) 


6.3 

0.6 


6.5 


5.5 


1.9 

2 

6 

7 

5.5 

4.8 


volts 

amp 


Muf 

W* 

W* 

W* 

Wit 

Wxf 

A^f 

fUflf 


None 

None 


P20, Aluminized 
Ye Ilow-Green 
Ye Ilow-Green 
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7315 

DISPLAY STORAGE TUBE 



BOTTOM VIEW 1 

Pin I - Heater of 

BACKPLATE 


Writing Gun 

Pin 2-Grid No. 1 of 

wmmiowm 


Writing Gun 



Pin 3-Grid No.3 of 


© 

Writing Gun 


Pin 4-Deflect ing ✓ 


J(TT) 


Electrode DJ 3 V 

aHlRpm 

of Writing Gun 



Pin 5-Deflect ing 


^ 12 ) 

Electrode DJ^ 



of Writing Gun 

■. 1 ikffi.fi. 


Pin 6 -Grid No.2 of / j 

Viewing Gun, 

SCREEN 


Grid No.2 and 

Grid No.4 of 

Pin 13-Cathode of 

Writing Gun 

Writ 

ng Gun 

Pin 7 -Grid No. 1 of 

Pin 14-Heater of 

Viewing Gun 

Writing Gun 

Pin 8 -Grid No.3 of 

Recessed Bal1 Cap: 

Viewing Gun 

Over Pin 


Pin 9 - Heater of 

3 —Grid No.5 of 

Viewing Gun 

Viewing Gun 

Pin 10-Heater and 

Over Pin 


Cathode of 

12 —Grid No.4 of 

Viewing Gun 

Viewing Gun 

Pin 11 - Deflecting 

On Side of Tube 

Electrode DJj 

Opposite Base 

of Writing Gun 

Key — Backplate 

Pin 12-Deflect ing 

Recessed Cavity Cap: 

Electrode DJ 2 

Over Base 


of Writing Gun 

Key — Sc reen 

Maximum and Minimum Ratings, Absolute-Maximum Values: 


For altitudes up to 10 

,ooo feet 


Writing Section 

Viewing Section 


SCREEN VOLTAGE. 

[1000 max.** 

volts 

BACKPLATE VOLT- 



AGE (Peak). . 

20 max.** 

volts 

Equivalent Values 

Equivalent Values 


GRID-No.5 VOLT- 



AGE. - - ' 

300 max.** volts 

GRID-No.4 VOLT- 



AGE. 2950 max.* A 200 max.** 

300 max. 

** volts 

GRID-No.3 VOLT- 



AGE . 1200 max.* -1550 max.** 

f 200 max. 
i 10 min. 

3 volts 

PEAK VOLTAGE 

J 

BETWEEN GRID 

No.3 AND 

GRIDS No.2 & 



No.4. - 2950 max. 


volts 
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DISPLAY STORAGE TUBE 



Viewing Section 
2950 max.** 200 max.** volts 
volts 


200 max.* 
0 max.* 
0 max.* 


Writing Section 

GRID-No.2 VOLT¬ 
AGE . 2950 max.** 200 max.* 

CATHODE VOLT¬ 
AGE . - -2750 max.* 

GRID-No.I VOLT¬ 
AGE: 

Negative-bias 

value . . . 200 max.* 

Positive-bias 

value .. . 0 max.* 

Positive-peak 

value .. . 2 max.* 

PEAK VOLTAGE 
BETWEEN GRIDS 
No.2 & No.4 
AND ANY DE¬ 
FLECTING 

ELECTRODE . . 500 max. 

PEAK HEATER- 
CATHODE 
VOLTAGE: 

Heater nega¬ 
tive with 
respect to 

cathode . . 125 max.* 

Heater posi- 
tive with 
respect to 

cathode . . 125 max.* 


VIEWING SECTION** 

Operating Values and Typical Performance Characteristics: 


volts 

volts 

volts 


volts 


To prevent Possible damage 

to the tube. 

allow the 


viewing-gun beam current to 

reach normal 

operating 


value before turning on the writing-gun beam current, 
and keep the viewing-gun beam on till the writing 


beamis turned off 



Screen Voltage. 

10000 

10000 

volts 

Backplate Voltage (X). 

2 

2 

volts 

Grid-No.5 Voltage . 

210 

150 

volts 

Grid-No.4 Voltage^. 

50 to 150 

30 to 90 

volts 

Grid-No.3 Voltage’**. 

10 to 50 

10 to 40 

volts 

Grid-No.2 Voltage*. 

150 

125 

volts 

Grid-No. 1 Voltage 5 **. 

0to-80 

0 to -60 

volts 

Maximum Screen Current. 

0.75 

0.5 

ma 

Maximum Backplate Current (Peak). . . 

2 

1.5 

ma 

Maximum Grid-No.5 Current . 

3 

2.5 

ma 

Maximum Grid-No.4 Current . 

3 

2.5 

ma 

Maximum Grid-No.3 Current . 

5 

4 

ma 
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DISPLAY STORAGE TUBE 


3 

2.5 

ma 

8 

6.5 

ma 

5 

5 


20 

40 

sec 

0.45 

0.4 


50 

50 

1 ines/in. 

2750 

1500 

fl 


Maximum Grid-No.2 Current. 

Maximum Cathode Current. 

Number of Half-Tone Steps 0 . 

Viewing Duration 4 * . 

Maximum Erasing-Uniformity Factor m . 

Resolution®. . 

Brightness** . 


WRITING SECTION* 

Range Values for Equipment Design:* 

For any grids-ffo.2 & No.4 voltage (E C2 ^) between 
1500 and 2750 volts* 

Grid-No.3 Voltage for 

focus. 17.5%to37.5% of Ec 2+2l volts 

Maximum Grid-No.I 
Voltage for cutoff 
of undeflected 

focused spot. -4.6% of Ec 2+U volts 

jMaxi mum Grid-No.3 

Current. -15 to +10 /xa 

(Maximum Cathode Current. See Curve 

Deflection Factors: 

DJ* & DJ 2 . 36 to 48 v dc/in./kv of Ec 2+ii 

DJ 3 & DJy.. 35 to 47 v dc/in./kv of E C2+it 

Focused Beam Position. . ## 

[Writing Speedtt. 3000 in./sec 

Examples of Use of Design Ranges:* 

|For grids-No.2 & N0.4 voltage (E C2 ^) A 2000 volts 

Grid-No.3 Voltage for focus. 350to750 volts 

Maximum Grid-No.I Voltage for cutoff 

of undeflected focused spot. -92 volts 

Deflection Factors: 

DJi & DJ 2 . 72to96 volts 

DJ 3 & DJ 4 . 70to94 volts 

Equivalent Values of Writing-Gun Voltages Referred 
to Cathode of Viewing Gun: 

Cathode Voltage. -1875 -1850 volts 

Grid-No.3 Voltage for focus. -1125 to -1525 -1100 to -1500 volts 

Grids-No.2 & No.4 Voltage* . +125 +150 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No. I—Ci rcuit Resistance (Either gun). I max. megohm 

Resistance in Any Deflecting-Electrode Circuit". . 0.1 max. megohm 

Series Current-Limiting Resistor (Unbypassed) 

in Grid-No.5 (Viewing-Section) Circuit. 0.01 min. megohm 
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DISPLAY STORAGE TUBE 



Backplate-Circuit Resistance. 

Series Current-Limiting Resistance in 
Screen Ci rcuit. 


0.005 max. megohm 
I min. megohm 


Without external shield. 

Minimum useful viewing area may be eccentric with respect to the 
tube face. 

Voltages are shown with respect to cathode of Viewing Gun. 

Voltages are shown with respect to cathode of Writing Gun. 

Grids No.2 and No.4 of Writing Gun are connected together and to grid 
No.2 of Viewing Gun within the tube. 

Adjusted for brightest, most uniform pattern. 

Observed with an RCA-2F21 Monoscope display. 
k Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness (viewing-beam 
cutoff) to 10 per cent of saturated brightness. 

3 Determined as follows: With no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut offwriting beam. Apply erasing pulses having an amplitude of 
between 8 to 10 volts and adjust duty cycle to obtain complete erasure 
in approximately 10 seconds. Measure time (tj) from start of erasing 
to the instant at which any area within the minimum useful viewing 
diameter is reduced to background-brightness level, and time (t?J 
from start of erasing to the instant at which the entire area within 
the minimum useful viewing-diameter area is reduced to background¬ 
brightness level. The erasing-uniformity factor is defined as 
( 12 - 11 ) / 12 • 

Measured by shrinking-raster method at a display brightness of 50 
per cent of saturated brightness and with grids No.2 4 No.4 of Writing 
Gun at about +2000 volts with respect to cathode of Writing Gun. 

'Measured with entire storage grid written to produce saturated bright¬ 
ness and with screen at indicated voltage. 

The cathode of the Writing Gun is operated at about -2000 volts with 
respect to the cathode of the Viewing Gun which is usually operated at 
ground potential. 

^The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having its center on the Writing-Gun axis 
(See Dimensional Outline) under the following conditions: grids No.2 4 
No.4 of Writing Gun at +2000 volts with respect to cathode of Writing 
Gun, grid No .3 of Writing Gun at voltage to give focus, grid No.l of 
Writing Gun at voltage wh'hch will permit storage of a charge just 
sufficient to givea barely perceptible spot on screen, Viewing Section 
operating under normal conditions, and tube shielded against extraneous 
fields. 

Measured under conditions of writing from just zero brightness (viewing- 
beam cutoff) tomaximum brightness with grid No.lof Writing Gun at -10 
volts with respect to cathode of Writing Gun, and grids No.2 4 No.4 of 
Writing Gun at +2000 volts with respect to cathode of Writing Gun. 

It is recommended that the deflecting-electrode-c i rcuit resistances 
be approximately equal. 


OPERATING CONSIDERATIONS 

Shielding. Magnetic shielding must be provided to prevent 
external fields from interfering with the required accurate 
control of the Iow-veIocity viewing beam. A cylindrical shield 
of properly anneaIed h i gh-permeabi Iity material about 1/16-inch 
thick is usually sat i sf act o ry. 

Terminal Connections. The base pins of the 7315 fit the 
biheptal 14-contact socket. The Recessed Small Ball caps and 
the Recessed Small Cavity cap require standard f I exibIe-Iead 
connectors. 
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DISPLAY STORAGE TUBE 


-very aangerous. ijreai care snouia ue vai^en in me uesign oi 
apparatus to prevent the operator from coming in contact with 
the high voltages. Safety precautions include the enclosing 
of high-potential terminals and the use of interlocking 
switches to break the primary circuit of the power supply when 
access to the equipment is desired. 

In the use of high-voltage tubes, it should always be 
remembered that high voltages may appear at normally low- 
potential points in the circuit as a result of capacitor 
breakdown or incorrect circuit connections. Therefore, before 
any part of the circuit is touched, the power-supply switch 
should be turned off, and both terminals of any capacitors 
g rounded. 

To prevent possible damage to the tube, a I I ow the V i ewi ng- 
Gun beam current to reach normal operating value before turn¬ 
ing on the Writing-Gun beam current, and keep the viewing beam 
on till the writing beam is turned off. 

Failure of scanning while the writing beam is turned on 
|may permanently damage the storage grid. Therefore, provision 
should be made to cut off automatical ly the writing-beam current 
in case of a scanning failure. The writing-beam current can 
be cut off by an electronic switch which applies -200 volts 
bias to grid No.I of the Writing Gun. This switch should be 
actuated bv a portion of the scannina voltaaes applied to both 









DISPLAY STORAGE TUBE 


-5.25" ±.06" DIA.— 

3.8"MIN. USEFUL 

r VIEWING DIA.—H 
(SEE NOTE) 1 



-MEDIUM-SHELL 
DIHEPTAL 
14-PIN BASE 
JEDEC GROUP 5, 
N2BI4-38 

92CM-9855RI 
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DISPLAY STORAGE TUBE 


TOP VIEW 


DJ1-DJ2 
-ECTION PATH 


2.69 MAX. R 
4 CAPS 


VIEWING-GUN 

AXIS 

WRITING-GUN 

AXIS 


RECESSED SMALL 
BALL CAP 
JEDEC NSJI-22 
GRID N«4 OF 
VIEWING GUN 



RECESSED SMALL 
BALL CAP 
JEDEC NSJI-22 
BACKPLATE 


RECESSED SMALL 
BALL CAP 
‘ JEDEC Nsji-22 
GRID NS5 OF 
VIEWING GUN 


RECESSED SMALL 
CAVITY CAP 
JEDEC NSJl-21 
SCREEN 


NOTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 
RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 
WILL HAVE DIAMETER OF 3.8". 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DEFLECTING ELECTRODES DJ 1 AND DJ 2 ARE NEARER THE SCREEN; 
DEFLECTING ELECTRODES DJ 3 AND DJ 4 ARE NEARER THE BASE. 
WITH DJ 1 POSITIVE WITH RESPECT TO DJ 2 , THE SPOT WILL BE 
DEFLECTED TOWARD PIN 8 ; LIKEWISE, WITH DJ 3 POSITIVE WITH 
RESPECT TO DJ 4 , THE SPOT WILL BE DEFLECTED TOWARD PIN 4. 
THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ 1 AND 
DJ 2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
BASE KEY BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF + 10°. ANGLE BETWEEN DJ 1 - DJ 2 DEFLECTION PATH 
AND DJ 3 - DJ 4 DEFLECTION PATH 1S 90® ± 3°. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJi AND 
DJ 2 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
SCREEN CAP BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. 
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TYPICAL CHARACTERISTICS 


VIEWING SECTION 

_ * o TC GRID-N2 4 VOLTS * 1 ADJUSTED FOR 
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TYPICAL STORAGE-GRID CHARACTERISTIC 


VIEWING SECTION 

Ef = 6.3 VOLTS* GRID-N24 VOLTS 4 ADJUSTED 

SCREEN VOLTS = 10000 GRID-N 23 VOLTS > FOR BEST 

BACKPLATE VOLTS*=2 GRID-N2I VOLTS J COLLIMATION. 

GRID-N25 VOLTS* = 150 GRID- N22 VOLTS*= 125 
* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

NORMAL OPERATION 

























c 
















0^8 
IVE BRIGHTNESS — 

PER CENT OF 

RATED BRIGHTNESS 





















■ 











_ 

I 







































■ 

p 














I 



















■ 






r 



















1— 















■ 






a 




























1 

■ 

■ 








/ 

r 








□ 




































































■ 

■ 







































■ 




■ 





1 

■ 



























■ 



f 

■ 









■ 






















■ 

1 

a 

■ 


■ 



J 

■ 









■ 






















■ 


■ 

■ 


■ 



■ 

1 


































□ 





■ 

■ 




























1 











■ 

■ 




























1 



■ 

1 

■ 

■ 


b 

r 


■ 

■ 































■ 

1 

■ 

■ 





■ 

■ 
































1 

■ 


4 




■ 

■ 













tu 

in 

RELAT 

SATUf 














_ 






l: 

■ 



■ 

■ 


1 

B 








1 

■ 

■ 






H 

















r 



■ 

■ 


■ 

1 








1 

■ 

■ 


















1 



■ 

* 

a 

■ 

■ 

■ 

B 


1 

1 









■ 

L 
















_ 


1 



Si 

1 

■ 

■ 


■ 

■ 



■ 



■ 

■ 




1 

1 

■ 

■ 

1 




z 






z 






p 

s 


■ 

1 

■ 

■ 

■ 

■ 



1 

■ 



r 

r 








■ 


-7 -6 -5 -4 -3 -2-1 0 

STORAGE-GRID VOLTS * 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


92CS-986I 





























VIEWING SECTION 

E-p = 6.3 VOLTS GRID-N2 4 VOLTS ADJUSTED 

SCREEN VOLTS*= 10000 GRID-N2 3 VOLTS >- FOR BEST 

BACKPLATE VOLTS*=2 GRID-N2I VOLTS J COLLIMATION. 

GRID-N 25 VOLTS*=I50 GRID-N22 VOLTS*= 125 

* REFERRED TO CATHODE OF VIEWING GUN. 
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ERASING CONDITIONS 

PULSE SHAPE: RECTANGULAR 

PULSE DURATION (mSEC)= 10 APPROX. 
PULSE-REPETITION FREQUENCY 
(PPS) = 200 

PULSE AMPLITUDE (VOLTS) = 6 TO 10 
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TIME AFTER WRITING TO SATURATED BRIGHTNESS- 


12 14 

-SECONDS 
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WRITING-GUN-CURRENT CHARACTERISTIC 


WRITING SECTION 

E-f=6.3 VOLTS GRID-N 23 VOLTS* = ADJUSTED FOR FOCUS 

GRID-N 2 | VOLTS* = 0 

^REFERRED TO CATHODE OF WRITING GUN. 

VIEWING SECTION 

NORMAL OPERATION 

MAXIMUM PEAK CATHODE OR 
GRIDS-N22 & N 2 4 MILL IAMPERES 
o _ ro ip -L in 
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DISPLAY STORAGE TUBE 


DIRECT-VIEW TYPE 
3.8"-DIAMETER DISPLAY 

WRITING GUN: 

ELECTROSTATIC DEFLECTION 
ELECTROSTATIC FOCUS 



VIEWING GUN: 

NO DEFLECTION 
NO FOCUS 



DATA 





General: 







Writing Section 

Viewing Section I 

Heater, for Uni potential Cathode: 






Voltage (AC or DC). 


6.3 


6.3 

volts 

Current. 

Minimum Cathode Heating Time 


0.6 


0.6 

amp 

before other electrode volt¬ 
ages are applied. 


. 


30 

sec 

Di rect 1nt e re 1ect rode Capaci- 






tances (Approx .): 0 

Grid No. 1 to al 1 other 

tube electrodes. 

Cathode to al1 other 


6.5 


11 

W* 

tube electrodes . 


5.5 


8 

W* 

Backplate to all other 






tube electrodes. 


- 


1 16 


Deflecting electrode DJ! to 
def1ecting elect rode DJ 2 - • . 
Deflecting electrode DJ 3 to 


1.9 


- 

fJfXf 

deflecting electrode DJ 4 . . . 


2 


- 

MUf 

DJ-l to all other tube electrodes. 


6 


- 

^f 

DJ 2 to al 1 other tube electrodes. 


7 


- 


DJ^ to all other tube electrodes. 


5.5 


- 


DJ 4 to all other tube electrodes. 


4.8 


- 

W f 

Focusing Method . 

Electrostatic 


None 


Deflection Method . 

El ect rostat i c 


None 


Def 1 ect ing-EI ect rode Arrangement. 

See Dimen¬ 
sional Outline 


- 


Phosphor (For Curves, see front 






of this Section). 


- 

P20, 

A 1 urn i n 

ized 

FI uorescence. 


- 

Yel low-Green 

Phosphorescence. 


- 

Yellow-Green 

Minimum Useful Viewing Diameter^. 





. . 3.8" 

Maximum Overal1 Length. 





. 13.64" 

Seated Length . 




. 12.50" ± 0.39" 

Greatest Bulb Diameter. 




. 5.25" ± 0.06" 

Maximum Tube Radius . 

Bulb Terminals: 





. 2.69" 

Caps (Three). 

. Recessed Smal 

1 Bal 1 

(JEDEC 

No. J1-22) 

Cap. 

Recessed Smal 1 

Cavity 

(JEDEC No.J1-21) 

Temperature Range: 






Operating. 




. -55° 

to +85° C 

Storage. 




-65° 

to +I 00 P C 

Operating Position. 





. . .Any 

Weight (Approx. ). 





2-3/4 lbs 

jBase.Medium-Shell Diheptal 

14-Pin (JEDEC Group 5, 

No.B14-38) 
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DISPLAY STORAGE TUBE 


I - Heater of 
Writing Gun 

2- Grid No. I of 

Writing Gun 

3- Grid No.3 of 

Writing Gun 
4 - DefIecting 
Electrode DJ^ 
of Writing Gun 

5- Def lecting 

Electrode DJ4 
of Writing Gun 

6- Grid No.2 of 

Viewing Gun, 
Grid No.2 and 
Grid No.4 of 
Writing Gun 

7- Grid No. I of 

Viewing Gun 

8- Grid No.3 of 

Viewing Gun 

9- Heater of 

Viewing Gun 

10-Heater and 
Cathode of 
Viewing Gun 
11 - DefIecting 

Electrode DJj 
of Writing Gun 
12-Deflecting 

Electrode DJ2 
of Writing Gun 



Pin 13-Cathode of 
Writing Gun 
Pin 14-Heater of 

Writing Gun 
Recessed Ball Cap: 
Over Pin 
3—Grid No.5 of 
Viewing Gun 
Over Pin 

12 —Grid No.4 of 
Viewing Gun 
On Side of Tube 
Opposite Base 
Key —Backplate 
Recessed Cavity Cap: 
Over Base 
Key —Sc reen 


Maximum and Minimum Ratings, Absolute-Maximum Values: 

For altitudes up to 10.000 feet 


Writing Section 

SCREEN VOLTAGE. 

BACKPLATE VOLT¬ 
AGE (Peak). . 

Equivalent Values 

GRID-No. 5 VOLT¬ 
AGE . - 

GRID-No.4 VOLT¬ 
AGE . 2950 max.* A 200 max.** 

GRID-No.3 VOLT¬ 
AGE . 1200 max.* -1550 max.** 

Peak voltage 

BETWEEN GRID 
No.3 AND 
GRIDS No.2 & 

. No.4. -r 2950 max. 


8-59 pi prTROKl ti irp n 


Viewing Section 


11000 max.** 

volts 

20 max.** 
Equivalent Values 

volts 

300 max.** 

volts 

300 max.** 

volts 

J200 max.**1 
\ 10 min.**J 

• volts 

. 

volts 
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DISPLAY STORAGE TUBE 



GRID-No. 2 VOLT¬ 
AGE . 

Writing Section 

2950 max.* A 200 max.** 

Viewing Section 

2950 max.* A 200 max.** 

volts 

CATHODE VOLT¬ 
AGE . 

-2750 max.** 

. 

volts 

GRID-No.1 VOLT¬ 
AGE: 

Negative-bias 
value . . . 

200 max.* 

200 max.** 

volts 

Positive-bias 
value . . . 

0 max.* 

0 max.** 

volts 

Positive-peak 
value . . . 

* 

2 max. 

0 max.** 

volts 

PEAK VOLTAGE 
BETWEEN GRIDS 
No.2 It No. 4 

AND ANY DE¬ 
FLECTING 
ELECTRODE . . 

500 max. 


volts 

PEAK HEATER- 
CATHODE 
VOLTAGE: 

Heater nega¬ 
tive with 
respect to 
cathode . . 

125 max.* 


volts 

Heater posi¬ 
tive with 
respect to 
cathode . . 

125 max.* 


volts 


VIEWING SECTION** 

[Operating Values and Typical Performance Characteristics: 

To prevent possible damage to the tube, allow the 
viewing-gun beam current to reach normal operating 
value before turning on the ioriting-gun beam current, 
and keep the viewing-gun beam on till the writing 
beam is turned off 


Screen Voltage. 

10000 

10000 

volts 

Backplate Voltage (X). 

2 

2 

volts 

Grid-No.5 Voltage . 

210 

150 

VO Its 

Grid-No.4 Voltage#. 

50 to 150 

30 to 90 

volts 

Grid-No.3 Voltage#. 

10 to 50 

10 to 40 

volts 

Grid-No.2 Voltage A . 

150 

125 

volts 

Grid-No.1 Voltage#. 

0 to -80 

0 to -60 

volts 

Maximum Screen Current. 

0.75 

0.5 

ma 

Maximum Backplate Current (Peak). . . 

2 

1.5 

ma 

Maximum Grid-No.5 Current . 

3 

2.5 

ma 

Maximum Grid-No.4 Current.. 

3 

2.5 

ma 

Maximum Grid-No.3 Current . 

5 

4 

ma 
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Maximum Grid-No.2 Current* . 

Maximum Cathode Current. 

Number of Half-Tone Steps 0 . 

Viewing Duration** . 

Maximum Eras i ng-Un i formity Factor^ 33 . 

Resolution^, . 

Brightness** . 


WRITING SECTION* 

[Range Values for Equipment Design:* 


3 

2.5 

ma 

8 

6.5 

ma 

5 

5 


20 

40 

sec 

0.45 

0.4 


50 

50 

1 ines/in. 

2750 

1500 

fl 


For any grids-No.2 & No.4 voltage (Ec^y) between 
1500 and 2750 volts * 


|Grid-No.3 Voltage for 

focus. 

|Maximum Grid-No. I 
Voltage for cutoff 
of undeflected 

focused spot . 

fvlaximum Grid-No.3 

Current. 

Maximum Cathode Current. 
[Deflection Factors:. 

DJi & DJ 2 . ...... 

DJ 3 & DJ 4 . .. 

f DCused Beam Position. . 
riting Speedtt. 


17.5% to 37.5% of Ec 2 . 


volts 


4.6% of Ec 2 . 


-15 to + 10 
See Curve 


36 to 48 
35 to 47 

m 

300000 


v dc/in./kv of Ec 2+4 
v dc/in./kv of £ 02+4 


Examples of Use of Design Ranges:* 

For grids-No.2 & No.4 voltage (E C2 +q) a 

Grid-No.3 Voltage for focus. 

Maximum Grid-No. I Voltage for cutoff 

of undeflected focused spot. 

Deflection Factors: 

DJi & DJ 2 . 

DJ 3 & DJ 4 . 


2000 

350 to 750 


volts 

voltsl 


72 to 96 
70 to 94 


volts 

volts 


[Equivalent Values of Writing-Gun Voltages Referred 
to Cathode of Viewing Gun: 

Cathode Voltage. -1850 -1875 

Grid-No.3 Voltage for focus. . -1100 to -1500 -1125 to -1525 

Grids-No.2 & No 4 Voltage* . . +150 +125 


volts 

volts 

volts 


VIEWING SECTION and WRITING SECTION 


Circuit Values: 


[Grid-No. 1-Circuit Resistance (Either gun). 

istance in Any DefIecting-EIectrode Circuit". . 

|Series Current-Limiting Resistor (Unbypassed) 

n Grid-No.5 (Viewing-Section) Circuit.0.01 min. 


I max. 
0 .I max. 


megohm 

megohm 


megohm 
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DISPLAY STORAGE TUBE 


Backpl ate-Ci rcuit Resistance. 0.005 max. megohm 

Series Current-Limiting Resistance in 

Screen Circuit. I min. megohm 

0 Without external shield. 

^ Minimum useful viewing area may be eccentric with respect to the 
tube face. 

** Voltages are shown with respect to cathode of Viewing Gun. 

* Voltages are shown with respect to cathode of writing Gun. 

A Grids No.2 and No.4 of Writing Gun are connected together and to grid 
No.2 of Viewing Gun within the tube. 

Adjusted for brightest, most uniform pattern. 

^ With wr i t i ng beam cut off-. Since grid No.2 of the Viewing Gun and grids 
No.2 and No.Uofthe Writing Gun are connected together wi th in the tube, 
the maximum total current collected by these electrodes is essential¬ 
ly equal to the sum of the maximum grid-No.2 currentof the Viewing Gun 
and the maximum cathode current of the Writing Gun (See Writing-Gun- 
Current-Characteristic Curve). 

D Observed with an RCA-2F21 Monoscope display. 


a 


ft 


Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just zero brightness (viewing-beam 
cutoff) to 10 per cent of saturated brightness. 

Determined as follows: With no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut off writing beam. Apply rectangular erasing pulses having an 
amplitude of between 8 to 10 volts and adjust duty cycle to obtain 
complete erasure in approximately 10 seconds. Measure time (tj) from 
start of erasing to the instant at which any area within the minimum 
useful viewing diameter is reduced to background-brIghtness level, and 
time (to) from start of erasing to the instant at which the entire area 
w i th i n tne mi n imum useful vi ewi na-d i ameter area is reduced to background- 
brightness level. The erasing-uniformity factor is defined as 
(t2 - t!)/1 2 . 

Measured by shrinking-raster method at a display brightness of 50 
per cent of saturated brightness and with grids No.2 i No 4 of Writing 
Gun at about +2000 volts with respect to cathode of Writing Gun. 
Measured with entire storage grid written to produce saturated bright¬ 
ness and with screen at indicated voltage. 

The cathode of the Writing Gun is operated at about -2000 volts with 
respect to the cathode of the Viewing Gun which isusually operated at 
ground potential. 

The center of the undeflected focused beam will fall within a circle 
having a 10-mm radius and having its center on the Writing-Gun axis 
(See Dimensional Outline) under the following conditions: grids No.2 & 
No.4 of Writing Gun at +2000 volts with respect to cathode of Writing 
Gun, grid No.3 of Writing Gun at voltage to give focus, grid No.l of 
Writing Gun at voltage which will permit storage of a charge just 
sufficient to giveabarely perceptible spot on screen, Viewing Section 
operating under normal conditions, and tube shielded against extraneous 
fields. 

Measured under conditions of writing from just zero brightness (viewing- 
beam cutoff) tomaximum brightness with grid No.1ofWriting Gun at -10 
volts with respect to cathode of Writing Gun, and grids No.2 & No.4 of 
Writing Gun at +2000 volts with respect to cathode of Writing Gun. 

It is recommended that the deflecting-electrode-circuit resistances 
be approximately equal. 


OPERATING CONSIDERATIONS 

Shielding. Magnetic, shielding must be provided to prevent 
external fields from interfering with the required accurate 
control of the low-velocity viewing beam. A cylindrical shield 
of properly anneal edhigh-permeabiIity materia I about I / 16-inch 
thick is usually satisfactory. 
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Terminal Connections . The base pins of the 744*8 fit the 
Diheptal (4-contact socket. The Recessed Small Ball caps and 
the Recessed Small Cavity cap require standard fI exibie-1ead 
connecto rs. 

The high voltages at which the J 448 is operated may be 
very dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Safety precautions include the enclosing 
of high-potential terminals and the use of interlocking 
switches to break the primary circuit of the power supply when 
access to the equipment is desired. 

In the use of high-voltage tubes, it should always be 
remembered that high voltages may appear at normally low- 
potential points in the circuit as a result of capacitor 
breakdown or incorrect circuit connections. Therefore, before 
any part of the circuit is touched, the power-supply switch 
should be turned off, and both terminals of any capacitors 
g rounded. 

To Prevent possible damage to the tube, allow the Viewing- 
Gun beam current to reach normal operating value before turn¬ 
ing on the Writing-Gun beam current, and keep theviewing beam 
on till the writing beam is turned off. 

Failure of scanning while the writing beam is turned on 
may permanently damage the storage grid. Therefore, provision 
shouId be made to cut off automaticaIly the writing-beam current 
in case of a scanning failure. The writing-beam current can 
be cut off by an electronic switch which applies -200 volts 
bias to grid No.I of the Writing Gun. This switch should be 
actuated by a portion of the scanning voltages applied to both 
sets of deflecting electrodes. 
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NOTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 
RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 
WILL HAVE DIAMETER OF 3.8". 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DEFLECTING ELECTRODES DJi AND DJ 2 ARE NEARER THE SCREEN: 
DEFLECTING ELECTRODES DJ 3 AND DJ* ARE NEARER THE BASE. 
WITH DJi POSITIVE WITH RESPECT TO DJ 2 , THE SPOT WILL BE 
DEFLECTED TOWARD PIN 8; LIKEWISE, WITH DJ 3 POSITIVE 
WITH RESPECT TO DJ*, THE SPOT WILL BE DEFLECTED TOWARD 
PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJi AND 
DJ 2 MAY.VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
BASE KEY BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS) OF ± 10°. THE ANGLE BETWEEN THE DEFLECTION PATH 
PRODUCED BY DJi AND DJ 2 MAY VARY FROM THE PLANE THROUGH 
THE TUBE AXIS AND THE SCREEN CAP BY ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXIS) OF ± 10°. ANGLE BETWEEN 
DJ X - DJ 2 DEFLECTION PATH AND DJ 3 - DJ* DEFLECTION PATH 
IS 90° ± 3°. 


8-59 


ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 


CE-9855R2B 



7448 

TYPICAL CHARACTERISTICS 


Ef = 6.3 VOLTS 
BACKPLATE VOLT 

VIEWING SECTION 

GRID-N24 VOLTS* 1 ADJUSTED FOR 
GRID-N23 VOLTS* > BRIGHTEST, MOST 
b “ 2 GRID-N2| VOLTS* J UNIFORM DISPLAY. 

5 VOLTS*= 210; GRID-N22 VOLTS*= 150 

5 VOLTS^ 150; GRID-N2 2 VOLTS*= 125 

TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

NORMAL OPERATION 

- GRID-N- 

* REFERRED 
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TYPICAL STORAGE-GRID CHARACTERISTIC 


VIEWING SECTION 

Ef = 6.3 VOLTS* GRID-N24 VOLTS 1 ADJUSTED 

SCREEN VOLTS = 10000 GRID-N2 3 VOLTS > FOR BEST 

BACKPLATE VOLTS*=2 GRID-N2I VOLTS J COLLIMATION. 

GRID-N25 VOLTS** = 150 GRID-N 22 V0LTS*=I25 
* REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 

NORMAL OPERATION 
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TYPICAL ERASURE CHARACTERISTIC 


VIEWING SECTION 

E-f = VOLTS GRID-N2 4 VOLTS Z ADJUSTED 

SCREEN VOLTS*= IOOOO GRID-N 2 3 VOLTS >■ FOR BEST 

BACKPLATE VOLTS*= 2 GRID-N2I VOLTS J COLLIMATION. 

GRID-N25 VOLTS 1 * = 150 GRID-N22 VOLTS* = 125 

* REFERRED TO CATHODE OF VIEWING GUN. 
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WRITING-GUN-CURRENT CHARACTERISTIC 
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